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Functions of a real variable and drawing 
curves. 


Exponents , logarithms and their 
applications. 


Unit One 


Functions of a real variable 
and drawing curves. 


* Pre-requirements for unit one. 


Real functions. 
(Determination the domain and range — Discuss the monotony). 


Even and odd functions. 


Graphical representation of basic functions and graphing 
piecewise functions. 


Geometrical transformations of basic function curves. 


Solving absolute value equations. 


Solving absolute value inequalities. 


Pre-requirements for unit one 


* If X and Y are two non-empty sets » then : 


Tt is said that the relation from the set X to the set Y is a function if each element in X is 
related with one and only one element in Y 


The set X is called «the domain of the function». 
The set Y is called «the co-domain of the function». 


The set of images of elements in the domain X is called «the range of the function» and it is 
subset of the co-domain Y 


* The function f is written as f : X ——» Y » and the rule of the function is written as y = f (X) 


* The set {(X sy): ХЕХ sy EY » у= f (X)} is called the set of ordered pairs of the 
function. 


* The function can be represented by an arrow diagram or cartesian diagram. 
For example : 
*IfX2 (1.25354). » У={1,2,3,4,5 ›6} and the function f : X — Y 


where f (X) = Х+ 1 » then the set of ordered pairs of 
the function = {(1 32) 5(2 +3) › (3 ›4) ‚(4 ›5)} 


Co-domain 


Arrow diagram Cartesian diagram 


Notice that : 
* Not each relation from X to Y is a function but all functions from X to Y are relations satisfy 
that : 


- Each element in X appears once as a first projection in one of the ordered pairs of 


the relation. 


» Pre-requirements 


- Each element in X has only one arrow going out to an element of Y in the arrow diagram 
which represents the relation. 


- Each vertical line has only one point from the points of the relation. 


* The function f : f (X) гар +a, Xa, X^ ca ХЗ+ +a, X" where : 
ар >a, >а) >a; >... за are constants за, ER- {0} 
is called polynomial function of n^ degree and its domain and range are R if its not mention 
other than that. 

* The function f : Е ——eR ;f (Х) =а X" wherea € R^ ,п GZ" is called power function 
» 50 at adding or subtracting power functions with constants » we get 
à polynomial function. 

* Set of zeroes of polynomial function f is the set of values of X that make f (X) = 0 and 
equals the set of X-coordinates of the points of intersection of the curve of the function with 


X-axis. 


Example 
E 


Show with reasons » which of the following relations (represented by the shown arrow 
diagrams) represents a function , if so » mention each of the domain and the range for 
every function : 


> Solution 
* R} is not a function because there is no arrow from b € X to an element in Y 
* R, is not a function because there are two arrows going from a € X to two elements in Y 


* R; is a function because there is one and only one arrow drawn from each element in X to 
à corresponding element in Y 


> the domain = {a »b »c »d] and the range = {1,3,5} 


(TP) ОЛЯ ТИ сАШ — ul ohak- palegJl [9 | 


Lesson 


Real functions 
(Determination 


the domain and 
range - Discuss 
the monotony) 


Real function 


The function f : X — Y is called a real function if each of the domain (X) 


and the co-domain (Y) is the set of the real numbers or a proper subset of it. 


Determining whether the relation from X —— Y is a function or not : 


(1) Algebraically : The relation is a function if every value of the variable X ЕХ is related 
with only one value of the variable y C Y 
(2) Graphically (The vertical line test) : 


The relation is not a function if there exists at least one straight line parallel to y-axis 
and intersects the graph of the relation at more than one point. 
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The graphical representation The graphical representation of 


of the relation represents the relation doesn't represent 
a Function from X — У a Function from X ——- Y 


> Lesson One 


Example бу 

po EE 

Show giving reasons › which of the following two relations does represent a function 

onR: 

(Dysx?«3 (2) у2= 2+9 

> Solution 

(1) The relation y = X? + 3 represents a function because every real value of the variable X 
is related with a unique value of the variable y 
For example : When X = 3 › then = 12 and when X 2 – 2 , then y = 7 and so on. 


(2) The relation y? = X? +9 doesn't represent a function because there is at least one real 
value of the variable X is related with two different values of the variable y 


For example : When X = 4 › then у2=25 SS 
Example (2) 


дэн, 
Show which of the following graphs represents a function оп R , which doesn't 


represent a function giving reasons : 
(3) 


> Solution 
(1) Represents a function for each vertical line intersects the curve at one point at most. 


(2) Does not represent a function for there are many vertical lines intersect the curve at two 
points. 


(3) Does not represent a function for there is a vertical line passing through 
the point (3 › 0) and intersect the curve at a set of points. 


Remarks 


1. The relation y = 4 (represented by a horizontal straight line 
parallel to X-axis) is a function from X to Y because each element in X is related with 
only one element in Y 


2. The relation X= 4 (represented by a vertical straight line parallel to y-axis is not 
a function from X to Y because the element X = 4 is related with infinite number of 
elements in Y 


(11) 


1 


Identifying the domain of the real functions 
The domain of the function is identified by its rule or its graph. 


ЕТЕ е domain and range of the function from its graph | 


UNIT 


From the graph of the function we can deduce 
the domain and the range of the function to be : 


(1) Domain of the function is the set of. 
the X-coordinates of all the points that lie on 
the curve of the function. 


(2) Range of the function is the set of 
the y-coordinates of all the points that lie on 
the curve of the function. 


Example ©) 


Fig. (1) 


> Solution à 
In fig. (1) : * The X-coordinates of all points on 
the curve of the function are on 
the interval ]- 2 52] 
2. The domain = ]- 2 ›2] 


* The y-coordinates of all points on 
the curve of the function are on 
the interval ]- 1 ›3] 


2. The range = ]- 1 + 3] 


> Lesson One 


Notice that : 


* The unshaded circle at point (- 2 »— 1) shows that the point ше function and so 
- 2€ the domain of the function and — 1 € the range of the function. 

* The shaded circle at point (2 , 3) shows that the point € the function and so 
2 Ethe domain of the function and 3 € the range of the function. 


In fig. (2) : * The X-coordinates of all points on 
the curve of the function are on 
the two intervals [- 3 » 2] and [3 ,=[ 
г. The domain = [-3 ›2] U [3 ,=[ 


* The y-coordinates of the points at 
the horizontal ray is y = 4 

» the y-coordinates of the other points 
of the curve are on the interval [- 2 5 3] 
г. The range = [-2 3] U {4} 


ЄЙ naenitying the domain of the function from its rule 
(1) Polynomial function ) 


The domain of the polynomial function is IR unless it is defined on a subset of it. 


For example : f : f (X) = 3 (Constant polynomial) › its domain = R 
of: f 0022 X^ 1 (First degree polynomial) » its domain =R 
off O08 X? -4 X 43 (Second degree polynomial) » its domain = R 


(2) Rational function 


If f is a rational function where f (X) = a >h and g are two polynomials 


> then the domain of the function f = В — the set of zeroes of the denominator. 


Es 
5 1 
э 
Example [4] 
State the domain of each of the rational functions defined by the following rules : 
1 3 Х-1 
(1) == (2 => 3) = ^^ _., 
00 = | FOX) х5 (3) f (00 ELSE 
Х-3 X+1 x 
(= (5) ==> a (6 = 
f х2-5Х-6 700 х?-4х+4 NH х?+25 
y Solution 
(1) The domain = R — {0} (2) The domain = R- {2} 
(3) 102 Х2+5 X20 1 X(2X+5)=0 
Xe S : — =5 
22542111: 0722 2 2. The domain =R- {0 5 2 
(4) Let X?-5 X 4620 д (x-2)(x-3)-0 
та г. The domain =R- {2,3} 
(5) Let x?-4xX+4=0 20-22 =0 
“ X=2 2. The domain =R- {2} 
(6) Let X ? +25 =0 and this equation has no solution in R 


i.e, There are no real zeroes of the denominator -. The domain = R 


( 3 J The п root function | 


Iff (x= “nd where n€Z* ,n>1 5h (X) is a polynomial 

First : When (n) is an odd number ; then the domain of f =R 

Second : When (n) is an even number » then : 
The domain of f is the set of all values of X which satisfy h (X) > 0 >n is called the 
index of the root. 


Example @ 


State the domain of each of the real functions which are defined by the following rules : 


()700-1х-2 (2) 109-1-2Хх-3 


3 2 
(зу o9 - [9-52 orori 
лэ 
) Solution 


(1) *- The index of the root is an even number. 
-. The function is defined where X + 220 


ARES г. The domain = [- 2 | 
(2) *- The index of the root is an even number. 
“-2X4+320 25х53 л The domain = ]- е › 3] 


> Lesson One 


(3) лг The index of the root is an odd number ~. The domain = R 
(4) > The index of the root is an even number — .. The function is defined where: X- 4> 0 
EP TI 2. The domain = ]4 › =[ 


Piecewise functi. 


n 
It is the function that is defined by different rules for different parts of its domain. 
Example Q 


Determine the domain of each of the two functions defined by the following rules : 
X^ 1 д0 
ero : 2 | @Ffoo=|x > 05х21 
| x? X>1 
> Solution 1 
(1) The function f is defined on two intervals as the following : 
Defined when X € ]- <= 5 0[ lcm sa 
» defined when X € 0 , | в: = 
х Domain of f = ]- 5 0[ U ]0 »=[ =R- {0} nr знай 
(2) The function f is defined on three intervals as the following : 
Defined when X € [- 2 ,0[ SSS 
з defined when X € [0 » 1] Se 
» defined when X € ]1 ,=[ b c d 
2 Domain of f = [-2 ,0[0 [0 1] U Ji ›==[ = [-2 5=[ ә 


Discussing the monotony of a function from its graph 


Discussion of the monotony (monotonicity) of a function means identifying the intervals 
on which the function is increasing › Ше intervals on which the function is decreasing » and 
the intervals on which the function is constant. 


Definition (1) ) (Increasing function) : 
The function 

f is said to be increasing on 

an interval Ja » b[ if : 

X,» X, = f 06)» f (X) for every 

X, X, €]a:b[ 


x 


| 
: 1 


Definition (2) ) (Decreasing function) : 


The function 

f is said to be decreasing on 

an interval Ja » bf if: 

> X, = f (%) < f (Xj) for every 
X »X,€]a -bl 


The function 

f is said to be constant on an interval Ja »b[ if : 
х,»Х, > f (X5) = Р(Х) for every 

X, »X5€]a:b[ 


Example @ 


Discuss the monotonicity of each of the functions represented by the following graphs : 


Fig. (1) Fig. (2) 
» Solution 


Fig. (1) : The function is decreasing on the interval 1- = ›0[ 
» increasing on the interval 10 > 2[ and constant on the interval p: 
Fig. (2) : The function is increasing on the interval ]- e » 0[ 


» decreasing on the interval ]0 » 2[ › increasing on the interval pa 


and constant on the interval ]3 › =[ 


Fig. (3) : The function is decreasing on each of the two intervals ]- = 5 0[ and ]0 › cof 


> Lesson One 


f. Activity Ч (Operations on functions) 


If f, + f; are two functions whose domains are D, and D, respectively » then : 
(1) (f, € f3) OO =f, OO + fa CO and the domain of (f, + fa) is D; ПО, 
(2) (f, x fy) 09 = f, OO х7, (Х and the domain of (f, x f,) is D, N D, 


(3) (à x = т, DA such that f, (X) # zero 


» the domain ot( 2 )i is (Di n D,) - Z (f) where Z (f,) is the set of zeroes of f; 


Noticing that in all the operations on the functions » the domain of the resulting function 
equals the intersection of the domains of the two functions except the zeroes of the 


divisor in the division operation. 


Example 
Нез: са 


If f : Rt —+R where f (X)=2 X? -7X+5 
and g : ]- œ% ›4] — R where g (x) 22 X-5 


Find : (1) (f + 8) 00 (2) (Рв) 00) (3) ха) (Х) (1) сэ 
› Шеп state the domain of each of them and calculate : 
+8003) 50—800) х2) 3) апа (2) а) 
> Solution 
* The domain of f =D, = В* See 
* The domain of g = D, = ]- œ 54] Lacer mur 


7. The common domain of the two functions = D, N D, =R* N ]- e» » 4] = Jo ,4] 
(1) F +8) 00 = QX^-7X«5)« 2 X-5)22 X? —5 X and the domain = ]0 › 4] 
Q)(f-g (0) = QX^-7x45)- 2x-5)22 X? -9 X + 10 and the domain = 10541 


(3) (хв) 092 QX^-7 X« 5) QX-5) 2420 -24 X? 45 X — 25 and the domain = 10:41 


о (1)09-220 1x35. 0. X- Land the domin = 0,4] -{ 5} 
The numerical values : 

e (f +g) (3) =2 (9) – 5 (3) = 

e (f — g) (0) is undefined because 06 ]0 , 4] 


* (f x в) (- 3) is undefined because — 36 ]0 , 4] 


(1-0 


(Fir) А oss T/ oi - a ost, - маа Л 


Even and odd 


functions 


Lesson 


(0 


(2) Sy mmetry about } 


Symmetry about X-axis | 

The graph of a function is symmetric about 
X-axis if for each point A (X › у) lies on the 
graph there is a corresponding point A (X 5-y) 
lies on the same graph where A is the image of 
A by reflection in X-axis. 


The graph of a function is symmetric about 
y-axis if for each point A (X › у) lies on the 
graph there is a corresponding point A(-X>sy) 
lies on the same graph where A is the image of 
A by reflection in y-axis. 


g 


Symmetry about the origin point i: gl 


The graph of a function is symmetric about the 
origin point (О) if for each point A (X › y) lies on 
the graph of the function there is a corresponding 
point A (— X »— y) lies on the same graph where 
A is the image of A by reflection on the origin 
point (O) 


> Lesson Two 


| Even function and odd function 


e Even function : The function f is said to be even if f (- X) = f (X) for each 
X »- X Ethe domain of the function f 
The curve of the even function is symmetric about y-axis. 

e Odd function : The function f is said to be odd if f (— X) =- f (X) for each 
X »— X Ethe domain of the function f 
The curve of the odd function is symmetric about the origin point. 


Remarks 


| kiff -20f OO. » f (-20s— f OO » then the function f is neither even пог odd. 
7. When we investigate whether the function f is even ог odd › the two elements X »- X 
must belong to the domain of the function. If this condition is not satisfied » 
then the function is neither even nor odd without getting f (- X) 
3. If the domain of the function is R — {a} » a #0 » then the function is neither odd nor 
even. 
4. If the function is even and its curve passes through (a » b) › then the curve must pass 
through (— a » b) 
5. If the function is odd and its curve passes through (a » b) » then the curve must pass 
through (— a »— b) 
6. The zero function f: РОХ) = 0 is an even and odd function at the same time. 


Example [1] 


А2222 ай 
Determine which of the functions defined by the following rules is even › odd or 
otherwise : 


() f (=x? (2) #00) =2 хз 
(3) 00) =үх-1 (4) f Q9 =соѕ X 
} Solution 

(1) 7 f is polynomial. -. The domain of f =R 
2 For each X »- XER » then f - X) = C29? 2 x?2 f (X) 
/. f is even. 

(2) +» f is polynomial. -. The domain of f =R 
7. For each X ,- XER › then f(-23022(- X -2- x) 2-2x?-- f (09 
<. f is odd. 


1 


(3) -: The domain of f is the set of values of X satisfying Notice that : 


UNIT 


X-1z0 Le. Х>1 
<. The domain of f = [1 эе ЗЕ ›=[ 
г. For each X €[1 » e [ while —3& [1 „| 
there is not - X € [1 > of 
-. f is neither even nor odd. Remembe! 
(4) лг The domain of f : f (X) = cos Xis R sin - 29 2 - sin X 
<. For each X ›- X CR »then — 
f - 39 = cos (- X) = cos X= f (X) 
л f is even. tan (- X) = — tan X | 
Remarks 


1. The function f : R—— R » f (X) 2a X" wherea £0 >n C€Z* is called the power 
function запа it is : 
* Even when n is an even number. 
* Odd when n is an odd number. 


2. f (X) = cos X » f (X) = sec X are even functions 
but f (X) = sin X » f (X) = csc X » f (X) = tan X and f (X) = cot X are odd functions. 


Example €) 
: 2 
If the function f is an even function where f (X) =a X^ b X + 5 and the curve of 
the function passes through the point (1 » 6) find the value of each of a and b 


> Solution 


+: The function is even and passes through (1 » 6) 
~. The curve passes through (-1 » 6) 


At the point (1 56): -.6=a+b+5 (1) 

At the point (— 1 +6): ~. 6=a-b+5 (2) 

By adding (1) › (2): .12=2a+10 :.2а-2 хонь 

By substituting in (1): ~. 6=1+6+5 Л b= zero 


Important properties 


If each of f, » f; is an even function запі each of g, > g, is an odd function » then : 


(1) f, + f; is even. (2) g; + g is odd. 

(3) f, = g; is neither even nor odd. (4) Each of f, x fy шил 18 еуеп. 
2 

(5) Each of g, x, and Ft is even. (6) Each of f, x g, and 7 is odd. 
1 


> Lesson Two 


Example (3) 


——— 
Determine which of the functions defined by the following rules is even , odd or 


otherwise : 


(1) f Q92 X? «cos X (2) f Q9» X? c sin X (3) f (0) -3 Х“заа x 
y Solution 
(0—2 f C29 = C 20? + cos (-X) =X? + соѕ X= f (X) 2. f is even. 
Another solution : 
Let f CO = f, CO + f, CO where f, OQ = X? > f,(X)=cos X 
sf C3scx»Exizf, 00 7. f, is even. 
fV СХ = соз (- X) = cos X= f, (X) 7. fa is even. 
<. fi fy is even. ^. f is even. 


(2) f C9 = CX sin (- X) 2 - X2 - sin X=- (X? sin =- f (X) 
/. f is odd. 

Note that : The function resulted from adding two odd functions is odd. 
(3) f C39 23 CX) tan (- 20 23 X* (- tan29 2 3 X4 tan X=- f (X) 
/. f is odd. А 

Note that : The function resulted from multiplying an even function КИРА 
by an odd function is odd. 
Example @ 
Each of the following graphs represents the curve of the function f » determine from the 
graph whether the function f is even + odd or otherwise verifying your answer algebraically : 


Fig. (1) : f (X)=X?-1 
* The domain of the function f = R and the curve is symmetric about y-axis. 


/. f is even. 


1 


UNIT 


Algebraically satisfaction : 

+: For each X+- X€R ;then f 202 29? - 12 X?- 12 f (00 ү. f is even. 

Fig. 2f Q9 233 4 4x 

`2 The domain of the function f = В and the curve is symmetric about origin point O 

-. f is odd. 

Algebraically satisfaction : 

7 For each X ;,- X ER 

уйев/(-3)-(-Х9 «d (-Х)--Х3-4 х--(Х744х)--/00 + fis odd. 

Fig. (3) :f Q0 22x- x? 

77 The domain of the function f = R and the curve is neither symmetric about y-axis пог 
about the origin point. 


2. f is neither even nor odd. 

Algebraically satisfaction : 

ч For each X ,- X€R › then f C39 22 (-29- CX)? 2-2x- X? 2-Q X e x?) 
Лр Хх) #00) (0 #-7 (0 ~. f is neither even nor odd. 


Example ©) 


Determine which of the functions defined by the following rules is even › odd or 
otherwise : 


(9700-3Х5-5х2-1 (2) f =xX342X-5 
(3) оо = a8 3X (4) F 09 = 
1-Х X £X 
> Solution 
Me С 0) =3 Cx -50X 4123 X4-5X741=F (00 
^. f is even. 


()«fC320c2«2023-52-x?-2x-5s2-(X42X45) 
i fCH#fOsf-M#¥-f OO 


2. f is neither even nor odd. 
(-X)-sin3(- X) 2C€29-(Csin3X) _ -(X-sin3X) | 


ivefc- ==f 0 
Пя 14-х) 1+х° 1+ х? f 
/. f is odd. 
С 20 - tan (- X) 
р Рае 
Cx +X 
_-X-(CtanX)_—xX+tanx -(X-tanX)  X-tanX | 
С йык 20 ЗЭС 709 
^. f is even. 


Graphical 
representation of 
basic functions 
and graphing 
piecewise functions 


Representing the linear function 


* The linear function f : ® — IR where f (X) =a X + b is represented graphically by 
a straight line passes through the point (0 » b) and its slope = a 


Example 9 
Represent graphically the function f in each of the following and deduce from the 
graph the range of the function : 

(I) f:R—*R » foo=-4x 
(2)7:1-1:21--8 » /700-2Х-1 


B) 1: -ө.1---В » /(Х)-2Х-1 


> Solution 
(1) ч The domain =R 


-. The function is represented by a straight line 
passes through the point (0 › 0) 


and its slope = — + 


* The range =R 


1 


(2) The domain = [- 1 :2[ »f 00 22x- 1 


КО -1 | o | €) 
fe9| -3 | -1 © 


Notice that the point (2 » 3) the function so it 
is excluded from the graph by drawing unshaded 


UNIT 


circle at this point. 


From the graph : The range = [- 3 5 3[ 


(3) * The domain = ]- о, 1[ » f 00 22x- 1 
xO] o|- 
260 | (D | -1 | -з 


Notice that the point (1 » 1) the function so 


it is excluded from the graph by drawing 
unshaded circle at this point. 


From the graph : The range = ]- e » 1[ 


Example ©) 


Represent graphically the function f : R- {0} —+R «f (X) = 
graph deduce the range of the function. 


, Solution 
“г Domain of the function f =R- {0} 


2... x(x-1 
rf =X yt =A ext 


» represented by a straight line 
хаг 
700| -2| CD | o 


2. The range = R- Í- 1] 


The unshaded circle at the point whose 
X- coordinate = 0 because it does not 
belong to the domain. 


> Lesson Three 


Graphing the piecewise-defined function 


Example Э 


2-Х »--15Х«2 
Graph the function f : f (X) = s then from the graph : 
X-2 ,25Х-«5 


(1) Determine the domain and the range of f (2) Discuss the monotonicity of f 
(3) Determine whether f is even » odd or otherwise » giving reason. 

> Solution 

The function f is defined by two rules 
*f, Q)=2-x»xE[-1,2[ 


х|-110102) 
Aœ 3 | 2 | (0) 


1.(Х)-Х-2-ХЄ| »5[ 


К 2 | 3 | (5) 
ROl о |1 | @ | 


(1) The domain of f = [—1,2[\)[2,5[=[—-1›5[ 
» the range of f = [0 ›3] 


2€[-1 »2[ » while 2 €[2 5 5[ 


(2) The function f is decreasing on ]- 1 ›2[ $0255) €f 
and increasing on ]2 »5| i.e. We don't put unshaded circle 
(3) The function f is neither even nor odd on the point (2 › 5) in the graph. 


because it is not symmetric about y-axis 


nor the origin point O 


The basic forms of some functions 


Now we will recognize the graph of simple forms (basic forms): (standard forms) for the 
real functions and this is preface to use it in representing the real functions in their different 


forms next lesson. 


(£2) Vo ege Y/ гАШ - ul айдаг Jan nl 25 


UNIT 


1 


g The simplest forms of some polynomial functions | 


The constant function 


The first degree (linear) function 


The simplest 
form 


f:R—eR f (X =a where a ER 


f:R—— Rf (=X 


The graph 


e A straight line parallel to X-axis and 
intersects y-axis at the point (0 » a) 


y 
* A straight line passes through 


the origin point » its slope = 1 


The range, 
monotony and 


some properties 


• Range of the function = {a} 

* The function is constant on its 
domain. 

* The function is even (symmetric 


about y-axis) 


e Range of the function = R 
* The function is increasing on its 
domain В 


* The function is odd (symmetric 


about the origin point) 


The second degree (quadratic) 
function 


The third degree (cube) function 


The simplest 
form 


f:R—-R>f (=x? 


f:R— Rf (=x? 


The graph 


> Lesson Three 


e Range of the function = [0 =] — | * Range of the function =R 


The range, |e The function is decreasing on * The function is increasing on its 
monotony and | }— < ,0[ and increasing on ]0 ,=[, domain R 
some properties |, The function is even (symmetric | * The function is odd (symmetric 


about y-axis) about the origin point) 


(2) The basic form of the absolute function | 
• Simplest form 
f:R——-R»f (X)=|X| and 
it is redefined as follows : 
‚ X20 
x ‚ X«0 
It is represented graphically by two rays their start points 


The graph — ——, 


ro«[" 


is the origin point (0 » 0) and the slope of the straight line 
which carries one of the two rays = 1 and the slope of 


the other carrier straight line = — 1 


e Range › monotony and some properties : 
* The range of the function = [0 »ес| 
* The function is decreasing оп ]- = » 0[ and increasing оп ]0 » =[ 
* The function is even (symmetric about y-axis) 

(8) The basic form of the rational function | 

• Simplest form 
f:R-[0) — n $0921 

"approaching each of the two parts of the curve 
to the two axes without intersection with them 


> then the two axes XX and yy are called 
asymptotical lines of the curve" 


* Range , monotony and some properties : 
* Range of the function = R ~ {0} 
* The function is decreasing on ]- ee 5 0[ 
and decreasing оп |0 5 =[ 
* The function is odd 
(symmetric about the origin point) 


Graph each of the functions which are defined by the following rules and from the 
graph find the domain ; the range of the function and deduce its monotony and state 
whether the function is even » odd or otherwise : 


i » Х«0 
f= 
|x| > X20 
ооо = [> > X«0 
х » Х»0 
y Solution 
(1) * The domain = В 
* The range =R 


* The function is decreasing on 
]- = ,0[ and is increasing on ]0 , =[ 
* The function is neither odd пог even. 


(2) * The domain = В - {0} 
* The range =R- {0} 
* The function is increasing on its domain. 
» The function is neither odd nor even. 


Geometrical 
transformations 
of basic 
function curves 


vertical translation 
y= 


2 units upward 


Vertical translation 
3 units downward 


The vertex (0»-3) 


| 

1 

= 1 
> 


For any function f › ће curve of y = f Q9 +a »a ER- {0} 


is the same curve of y = f (X) by a vertical translation 
— а Quo 
А 3 Oy (їе. Upward) аа>0 XAL 
s its value is | а | length unit in the direction : оу Qe унта араб 


УТИ Horizontal translation of the function curve | 


The simplest form of the function i 


horizontal translation 
2 units left 


2 


5 -4 -3 -2 19 1 #3 3349 
iz islatio Horizontal translation 

crisis units right 

E y 


y y 
The vertex (— 2 » 0) The vertex (350) 


For any function f »the curve of = f (X + a) »a€ R- {0} 
is the same curve of y — f (X) by a horizontal translation 


А " ЭР "we OX  (iLe.Totheright) ata «0 
»its value is | а | length unit in the direction : | —— 
OX (ie.Tothe left) аа»0 


» Lesson Four 


| Third E translation followed by vertical translation of the function curve 


: The simplest form of the function - 


horizontal translation two "- horizontal translation two 
= units to the left followed 


units to the right followed 
by vertical translation one by vertical translation 
three units upward 


unit downward 
4 у=(Х+2) +3 


2 у 


yz(x-2)-1 v 


Vertical- “| Horizontal 
translation || translation 
3 units upward } Zunits left 
x x 


х Symmetric point (0, 0) 


Vertical 
translation 
one unit downward 


2,3) 


Symmetric point (— 


Symmetric point (2, 1) 


For any function f » the curve of y = f (X + a) + b where a »b € – {0} is the same 
curve of y = f (X) by a horizontal translation » its value | a | length unit іп the direction OX 
if a <0 or in the direction OX if a» 0 »then a vertical translation › its value is | b | length 


unit in the direction Oy if b > 0 or in the direction Oy if b < 0 


Example (1) 


Use the curves of the basic functions to graph the curves of the functions which are 
defined by the following rules » then from the graph determine the domain and the 
range of each function and discuss its monotony and state whether the function is 


even , odd or otherwise : 


(Dgo9s|x-2|-1 (2g002Q-2x?«1 


1 


y Solution 


UNIT 


р Therdonsinrot gc IR sthe:rdnge The curve of the function g is the same curve. 


ofgz[-1 ‚%[ of the function f : f (X) =| X| by a horizontal 
translation two units in the direction OX › then 


* The function g is decreasin, 
8 8 Y | a vertical translation one unit in the direction Oy 


on ]- e ›2[ and is increasing 
on ]2 ,=[ 
* The function g is neither 


even nor odd. 


The curve of the function g is the same curve 
of the function f : f (X) = X? by a horizontal 
translation 2 units in the direction OX » then a 
vertical translation one unit in the direction Oy 


(2) - (2-9? = (X-2)? 
og 00) =(Х-2)2 +1 
e The domain of = К, 


the range of = [1 5 [ 

* The function g is decreasing 
оп |- өө »2[ and is increasing у 
on ]2 | 


* The function g is neither even y 


nor odd. 


Example бу WATCH 
VIDEO 


Use the curve of the function f : f (0 = E to represent the functions g › h and К where : 


2X-1 
Х-1 


-i =. = 
Vig QO e — | (2) 00)= 7+3 (3) К(Х) = 


From the graph » determine the domain and the range of each function » then discuss its 


monotony. 


} Solution 
(1) • The domain of g=R-{2} 
e The range of g=R- {1} 


* The function is decreasing 
on ]- ee » 2[ and also 
decreasing on ]2 ›=[ 


(2) • The domain of h = Ж - {0} 
* The range ofh 2 R - {3} 


* The function is decreasing 
on Je ; o[ 
and also decreasing 
on ]0 » «| 


Х-1 2Х- 1 
А 


Х-1 


* The range of k = А - {2} 
* The function is decreasing 
on |e › 1[ and 
also decreasing оп ]1 » cof 


2-20Х-1 1 


e The domain of k = R- {1} 


» Lesson Four 


The curve of the function g is the same 
curve of the function f by a horizontal 
translation 2 units in the direction OX 
> then a vertical translation 1 unit in 
the direction Oy 


The curve of the function h is the same 
curve of the function f by a vertical 
translation 3 units in the direction Oy 


The curve of the function k is the same 
curve of the function f by a horizontal 
translation one unit in the direction 
у OX > then а vertical translation 2 units 
inthe direction Oy 


(в: г) Y o/gst Y / cl -ul ou зц, - alegi 


Example €) 


аи aint, 


2 
Graph the function 7:7 00 = |2 +1 p Хал 


2 » Х»1 
» find the domain , the range of the function and deduce its monotony and state 
whether the function is even , odd or otherwise : 
» Solution 

* The domain =R- {1} 

e The range = [1 ›=[ 


and from the graph 


* The function is decreasing on 
]- = › O[ and increasing on 
Jo » 1[ » constant on ]1 > [ 


* The function is neither odd nor even. 


Є непеспол of the function curve in x-axis | 


For any function f » the curve of y = – f (X) is the same curve у = f (X) by 


reflection in X-axis 


> Lesson Four 


Important remark 


It is necessary that ordering the performing of transformations on the curve y = f (X) to 
get from it the curve y 2 — f (X + a) + b as follows : 


1. Reflection in X-axis. 


2. Horizontal translation. 
3. Vertical translation. 


If we reverse the order of performing the vertical translation before performing 


the reflection in X-axis » then we get another curve not the required curve. 


For example : 


From the curve of the simplest form of the function y = | X | we can get the curve o: 
the function y 2— | X - 2| + 1 as follows : 


(2) , (3) 4 (4) à 
4 
= хх x 
> 
4 
у у у! 
y=|X| y=-|X| y=-|X+2] y=-| X42] 41 
The simplest БЕЙНЕСШ Horizontal Vertical 
form of the ә translation n5 translation 
function E» ин 2 units left 1 unit upward 


Example @ 
Using the curves of the basic functions » graph the curves of the functions g»kandz 
where : 
2o(Y-23 кр: 
(1)в(00=-(Х-2) (2) кд =5—х+3 
Dz- 


From the graph › determine the range of each function › discuss its monotony and its 
symmetry › and state whether the function is even » odd or otherwise. 


UNIT 


1 


> Solution 
(1) * The range of g = Ж 


The curve of the function g is the same 
curve of the function f : f (X) = X? by 
reflection in X-axis » then a horizontal 


* The function g is decreasing translation 2 units in the direction ОХ 


on its domain IR 


* The function g is symmetric 
about the point (2 » 0) 

* The function g is neither 
even nor odd. 


1 1 
(9кКС0--21-59835-т6-5353 
E 0-2) The curve of the function К is the same 
a3 carvectibefunctionfe¢ Os. 


by reflection in X-axis followed by 
а horizontal translation 2 units in the 
direction OX › then a vertical 
translation 3 units in the direction Oy 


• The range of k =R- {3} 

* The function К is increasing on 
the interval ]- = » 2[ and also is 
increasing on the interval ]2 5 e[ 

• The function К is symmetric about the point (2 »3) 

* The function k is neither even nor odd. = 

(32) --Х2-4Х-3--(Х2-4Х-3) 
y 

ш-(Х1-4Х-4-1) 

=- [(x-2)"-1] 


=-(X-2) +1 
e The range of z= ]- = 5 1] 


The curve of the function z is the same 
curve of the function f : f (X) =X? 
by reflection in X-axis followed by a 
horizontal translation two units in the 


4 m direction OX » then a vertical translation 
The function z is increasing Ty In Ын шил ешеси Оу 
on the interval ]- e» » 2[ and P3 X 
is decreasing on the interval EE 


р ,=[ 


* The function 2 is symmetric about 
the line X-2 


The function z is neither even nor odd. 


> Lesson Four 


Notice that : 


The vertex of the curve of the function z is (2 » 1) we can get it from the law : 


The vertex of the curve = (>> 4G) 


for the functions whose rules are in the form : 
100 =ах? +6 Х+с 


Stretching of the function curve | 


For any function f ; the curve of y =a f (X) where a € m 


* Vertical stretch for the curve y = f (X) ifa»1 
e Vertical shrinking for the curve y = f (X) ifü«a«l 
For example : " 


8(X)=2|X] 


In the opposite figure : 
® The curve of the function g : 
g CO =2|X| is vertical stretch for the 3 TESIA 
curve of the function f : f (X) =|Х| x i Ч 
because : a> 1 
ie. For each (X sy) € f »then(X»2y)Eg 
* The curve of the function В : y 
h C9 = 4 x [is vertical shrinking for the 
curve of the function f : /(Х)-1Х | 
because: 0 «a« 1 
i.e. For each (X › y) € f » then (x > + y) Eh 


Лхї-х| 
A 


Example @ 
Use the curve of the function f : f (X) = X? to represent each of the following curves : 
(0g0022f 09 Q)ho9 2-4 f co (3)k Q) =2 f (X-1)-3 
From the graph › determine the range of each one : discuss its " 


monotony and state whether the function is even » odd or otherwise. 


y Solution 


(1) е (х) 22 f (х) 22 X? «. The curve of the function gis 
vertical stretch for the curve of the function f where a=2> 1 


Le. For each (X › y) € f » then (X ›2 у) Eg 


1 


* Range of g = [0 sof 


UNIT 


e The function g is decreasing on | = , 0[ and is 
increasing on 10 «| 
* The function g is even. 

(2)h (X) =- i 100- dx? 2. The curve of the function h 
is vertical shrinking for the curve of the function f where 
a- i < 1 › Шеп reflection in X-axis 
i.e. For each (X » y) € f » then (x ‚- 3 y) Eh 
* Range of h = ]- œ +0] 

* The function h is increasing оп ]- e» » O[ and is 
decreasing on ]0 5 eof 


* The function h is even. 

(3)k 00 22 f (X- 1) -3 22 (X- 1) -3 л The curve of the 
function К is vertical stretch for the curve of the function f 
where a = 2» 1 › then a horizontal translation one unit in the 
direction OX followed by a vertical translation three units in 
the direction Oy 
e Range of k = [- 3 5 of 
• The function К is decreasing on ]- ee › 1[ 

and is increasing оп ]1 ,=[ 


* The function k is neither even nor odd. 


Ge lly 
a(X+b)? +c The standard form of 4 =-a(X+b) +c 
the quadratic function : 
(Axis of symmetry! 


y=x? 


b 1 


Domain = R › the function is neither even nor odd except if b = 0 › then it is even. 


> Lesson Four 


The standard form of 


the cubic function : 
3 


y=a(X+b) +c y=-a(X+b +c 


{The point of 
Н 


5 
(b,c) 


Domain =R › range = R ; the function is neither even nor odd except if b=0 »c=0 > 
then it is odd. 


The standard form of 
the absolute value 
function : y =| X | 


The standard form of 
the rational function : 


Domain = R — [- b] » range =R- {с} › the function is neither even nor odd except 
if b=0 sc=0 › then it is odd. 


Lesson 


Solving 
absolute 
уаше 
equations 


There are two methods for solving absolute value equations : 


ok ;raphical method. 


In this method » we use graphing the real functions in solving equations » noticing that 
for any two functions f and g the solutions set of the equation f (X) = g (X) is the set of 
X-coordinates of the intersecting points of the curves of the two functions f and g 


In the opposite figure : 
If the two curves of the two functions f and g 


intersecting at the two points A(X, »y,) 
and B (X5 хуу) › then the solution set of the 


equation f (X) = в (X) in Ris [X » X5] 


(2) Algebraic method. 


In this method » we use the definition of the absolute value function and some properties 
of the absolute value of the real number in solving the equations. 


Definition of the absolute value 


x s Xz0 
-X » X«0 


aX+b › Х>»=Р 


If X is a real variable а » b are real numbers » then | X | Ч 


mislera a 0 027-8 |а 
-Х-а » Х<-а 


-ах-Ь + Х«-В 


Properties of the absolute value of the real number 
g Їа|-0 


la b|=|al x |b| 


(3)la + bI s lal «Ibl 


i.e. The absolute value of the sum of two numbers is smaller than or equal to the sum 
of their absolute values and the equality is happened if a » b are negative together » 
positive together or each of them equals zero. 


For example : 
Le.|4 + C 7)| «l4] 1-71 
:1-44(-7)|41-4141-7| 


Remarks 
1. For any real number a › then : 
For example :13|-1-3| 


2.| |а-Х|=|Х-а| 


For example : |2- X|2 |X - 2] 


8. Ix|l2esc20e X-xc 


For example : If |X| 2 3 then: X=+3 and На=+5 , еп: |а| = 5 


4. If a and b are two real numbers » then : | |а| = |b| а= +Ь 


5. Бог any real number a »then : 


For example : (- 21) =4, (- цу = 


б. For any real number a › then 


For example [СУ =|5|=5 C3? 21-3123 


1ЛЕ|Х|- X › then : X € [0 5 of B.if|xI 2 X «then: X €]- 5 50] 


» Lesson Five 


р 


(мс?) Vo/gst Y/ cl -ut ohak- palreJl 
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к 
= 
2 
g Solving the шышы in the form : » aX+bl=c>c 1221 > - | 


B У е. „АВО D fira degree кенен поп n negative n real SEDIT 


The graphical solution 


The algebraic solution 


(1) Using the definition The X-coordinates of the 
(2) Using the property value intersection points of the 
inside the absolute sign two curves f (X) -14 X b| 
= + the real number »8(Х)-с 
Ветагк 


И|ах+ Б|«сусЄ |-> ›0[ » then the solution set in R = Ø 


For example the solution set of the equation | 3 Х-4|=-5шВ is Ø 


\ 


Example @ 


al 
Find graphically › then perform algebraically the solution set in R for each of the 
following equations : 


(1) |X-2|=3 (2) |2X+3|=2 (3) |5-X|=-1 


y Solution 
(1) Graphical solution : 
Putting f (X) 21X- 21g (Xx) 23 
* We draw the curve of the function 
Е: Г) 2|X- 2| and it is the same curve 
of y =|X| with a horizontal translation 2 units 
in the direction OX 


* We draw the curve of the function 

g:g(X) 23 and it is a constant function represented by 

a straight line parallel to the X-axis and intersects the y-axis at the point (0 › 3) 
* We find the intersection points of the two curves are (- 1 »3) and (5 › 3) 


2. The solution set = [- 1 +5} 


» Lesson Five 
Algebraic solution : 
First : Using the definition of the absolute value function 


Х-2 » x-2z0 
X)=|X-2|= 
FOO | | ич » Х-2<0 


Х-2 » X22 
г. (Х)= 
feo Des » Х«2 


AtXz2:X-223 2 X=5E[2 ‚+[ 


AtX«2:-X4223 МХ--ЇЄ|-өс2| 


г. The solution 861-1-155| 


Second : Using the property "what inside the absolute sign = + the real number" 


We can summarize the steps of algebraic solution as the following : 


зЇй-2| -8 2Х-2-53 

г. Х-2=3 1е.Х=5 

or Х-2=-3 ie.X=-1 

г. The solution set = {— 1 5 5} 
sx = : 31 = 

0)-12Х-3|-2 2 (х+3)|=2 
: e. : 3|= 
«2|x« 2122 dx 1 

Graphical solution : 


Putting f (X) =|x+ 31g 60 21 
77 f is represented graphically by the curve of y = |X| with 
a horizontal translation 4 unit in the direction of OX 


» g is represented graphically by a straight line parallel 
to the X-axis and intersects the y-axis at (0 » 1) 


-. The two curves intersect at (- T. 1) and (- 3 > 1) 


2 


-. The solution set = {-4 , -3 


Algebraic solution : 


By using the definition of the absolute value function : 


3 3 xu З. х=— 
100 =1х+ 3 |= х+5 , X+ 520 4 2 , 


3 3 3. zd 
-X-3 > X+5 <0 -X-5 > X< 


-5 


г. The solution set = ll = 


ya |b -26| 5-4 4.ЇК-5|5-4 (Notice Шаг:15-Х1-1Х-51) 
Graphical solution : у 
Putting f (X) 21X-5l sg Q0 2-1 [ 
*- The function f is represented graphically by the 
curve of y = |X| with a horizontal translation 2 
5 units in the direction OX » g is represented |. х. 
by a straight line parallel to the X-axis and 


intersect y-axis at (0 »— 1) » from the graph › 
the two curves do not intersect at any point. y 
2. The solution set = Ø 
Algebraic solution : 


77 The absolute value of any real number is a non-negative real number. 
~. There is no solution to the equation : [X 5| 2 — 1 in Ж 


~. The solution set = Ø 


Solving the equation in the form : |a X* b|z|c X d| ] 


WATCH 
VIDEO 


"i.e. Absolute of first degree expression in X = absolute of ү 
бйткен н... 


The graphical solution | 


The algebraic solution 


(1) One of the two expressions 
= + the other expression. 


The X-coordinates of the 
intersection points of the 
two curves f (X) |a X * b| 
sg (Х=|ех+а| 


(2) By squaring the two sides of 
the equation. 


» Lesson Five 
Example Ө 


Find graphically ; then perform algebraically the solution set of the equation : 
|Х-4|-12Х-5| ш 


> Solution 
Put f (X) -1X-4|»g Q0 212 x-5122|x-2 4| 
Graphical solution : 


The function f is represented graphically by 
the curve y = | X | with horizontal translation 
4 units in OX directions › the function gis 
represented graphically by the graph 
у=2 | Х | with horizontal translation 2 
units in OX direction. 


L 
2 


» ' the two curves are intersecting 
at the two points (1 ›3) »(3 51) 


2. The solution set = {1 53} 
Algebraic solution : 


First : By using the property "one of the two expressions = + the other expression" 


v[X-4|2]2X-5| 

2Х-4-4(2Х-5) (from absolute property) 
и. X-4=2X-SandsoX=1 
оХ-4--2Х-5 

73 Х=9 andso X23 

2. The solution set = (1 +3} 


Second : By squaring both sides 


д (5-4? = (2 x-5)? 

s. Х?-8Х+16=4Х?-20Х+25 
2 3X?-12X4+9=0 
2х2-4Х-3-0 

2. (X= 3) (X-1)=0 

4.33 or Х=1 

2. The solution set = {1,3} 


[45] 


1 


Example € 
Find algebraically the solution set in R for each of the following equations : 


UNIT — 


(1313Х-91-13-Х1-10 QU х?-4х+4=10 


> Solution 
(4) [3x -9|-]3- X| 2 10 
231Х-31-1Х-3|-10 
(Notice that : |X —3|=|3 – XI) 
s 2|x-3|210 21Х-3|-5 
^ X-3=45 /. X-3=5 sthen X28 
orX-3z-5;then X=-2 
2. The solution set = (8 .— 2} 


Remember that ШШ 
(2)41Хх2-4Х44-10 2-2 =10 | 


3... 
А1Х-2|410 ши 1 | 


1 3G 
и. X-2=10 then X= 12 огХ-2 = - 10 then X--8 


2=+10 


2. The solution set = {12 5-8) 
Example (4) 


Find in R the solution set of each of the following equations : 


(0|Х-31-1Х411-0 (2) |x-3|+|x-1|=0 


y Solution 


(1) |X-3|=|X+1| 
Putting f (X) =|X-3|sg¢(X)=|X+1| 
*/ f is represented by the curve of y =| Х| 
with a horizontal translation 3 units 
in the direction OX 


> g is represented by the curve of y =| X| 
with a horizontal translation one unit in the direction OX 
s 77 the two curves intersect at the point (1 › 2) 


г. The solution set = {1} 


> Lesson Five 


(3|Х-31--1Х-1| 
Putting /(Х)-1Х-3|:Е(0)--1Х-1| 


+: f is represented by the curve of y =| X | 
with a horizontal translation 3 units in 
the direction OX 

» g (X) is represented by the curve of 
y =| Х| with reflection in the X-axis » 
then a horizontal translation one unit in 
the direction OX 


э 77 the two curves do not intersect at any point 


~. The solution set = Ø 


Example 8 


Graph the function f : f (X) =2-|X-1| 
and from the graph deduce in R the solution set of the equation : f (X) = 0 


> Solution 

РО) = -1х- 1+2 

~. f is represented graphically by the image of the curve 
of y =|X| with the reflection in the X-axis » then 
a horizontal translation one unit in the direction OX 
and a vertical translation 2 units in the direction Oy 


~. The solution set of the equation f (X) 20 


is the set of the X-coordinates for the intersecting points 
of the curve of the function f with the X-axis 


i.e. With the line y = 0 and they are 3 and - 1 


2. The solution set of the equation = {3 +- 1} 
Example @ 


Two ways › the first way is represented by the curve of the function f where 

f (X) -4-1Х-2 | апа the second one is represented by the curve of the function g 
where g (X) = 1 » if the two ways intersect at A and B , then find the distance between 
A and B knowing that the length unit is one kilometre. 


1 


> Solution 


f is represented by the image of the curve of y =| X | 


UNIT 


with reflection in the X-axis › then a horizontal 
translation 2 units in the direction OX and a vertical 
translation 4 units in the direction Oy 

From the graph : A(- 1 » 1) and (5 › 1) 

2. The length of AB = 5 — (- 1) = 6 length units. 

~. The distance between A and В = 6 kilometres. 


Example 9 


If f Q0 = X? | Х|, then state whether the function f is even » odd or otherwise 5 
then find in R the solution set of the equation : f (X2 = 8 


» Solution 
УРЬ-Х)-(-Ху|-Х|-Х2|Х1-1(0) 

«<. f is even. 

se A? ac sg ^ X?|xX|-8=0 


Х20)-8 « X20 по > Х=0 


у Х?|х|-8= = 
Ix] he X«0 |-X?-8 › x<0 


At Xz0: 

х3-8-0 2. ХЗ=8 
nx-2 

AtX«0: 

-Х7-8-0 4 Sook 
ан 


2. The solution set = {2 »— 2} 


Lesson 


Solving 
absolute value 
inequalities 


(1) Graphical solution of the absolute value inequalities | 


In the opposite figure : 


For any two functions f and g : 


| © The solution set of the inequality : 
ТОО «g (X) is Ja » bf | 


and this is the set of values of X where the curve of 
the function f is under the curve of the function g at these values. 


* The solution set of the inequality : | 
ГО) > 8 (Хув ]-e »a[U Jo ›=[=В- [a >b] | 


and this is the set of values of X where the curve of the function f is up the curve of the 
function g at these values. 


From the graph : notice that : 


The solution set of the equation f (X) = g (X) is {a +b} »then: 
e The solution set of the inequality f (X) < g (X) is [a » b] 
e The solution set of the inequality f (X) = g (X) is ]- sa] U [b » [ =R- ]a » b[ 


(Yer) Хэдий T/oW - ze obal- раа Л 


UNIT 


1 


For example : 

In the opposite figure : 

* The solution set of the inequality : 
f CO«g00is - 1s3[ 

* The solution set of the inequality : 
РО) >в (Х) 8 -1-153| 

* The solution set of the inequality : 
РО) = (Х)81-153| 

* The solution set of the inequality : 
f (X)2g(X)isR—]-1»3[ 


Example бу 
Find graphically in R the solution set of each of the following inequalities : 
(1)|х+3|<2 (2)|2Х-8|<6 
(3)|Х-21» 1 (4)12Х-3|124 
Solution 


(1) Putting f (X) =|Х+3| » g(X)=2 
From the graph of the two functions 
f and g in the opposite figure 
» we get that : f (X) « g (X) 
Le. :|X 4 3| «2 on the interval ]- 5 — 1[ 


2. The solution set of the inequality = ]- 5 »— 1[ 


(2) |2 (Х-4)|=6 
a 226-456 +. [Ales 
Putting f (X)=|X-4| > g(X)=3 
From the graph of the two functions f and g 
in the opposite figure » we get that : f (X) « g (X) 
ie.|X—4|<3 on the interval [1 » 7] 


2. The solution set of the inequality = [1 » 7] 


50 
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(3) Putting f G0 21X-2| » g(X)=1 
From the graph of the two functions f and g 
in the opposite figure » we get that : 
f CO > g (X) on the interval ES 
]-9 ПОВ, =[=В-П +3] 
2. The solution set of the inequality =R- [1,3] у! 


à р(х- 2) 
221х- 3lz4 &[х- 2 foo 


Putting f (x) =|x- 3] (0-2 
From the graph of the two functions f and g 


in the opposite figure » we get that : 
f OO = g (X) on the interval 


|->, Ио -1-в-14-34| 


л. The solution set of the inequality = ]-4,34[ 


(2) Algebraic solution of the absolute value inequalities a 


Corollaries 


* For eacha € IR* 
(DIf[X|«asthen-a«X«a 
ie. XE ]-a sal 
(2) If|X|<asthen-asX<sa 
ie.X€[-asal] 
(3) If|X|>a then Х>а or Х<-а 
ie. X€ R- [-a >a] 
(4)If|X|za then XzaorXs-a 
ie. X€ R- ]-a »a[ 
* For every a Е № 
(1) The solution set of the inequality |X| < a ог |X| < a in R equals Ø 
(2) The solution set of the inequality |X| > a or |X| > a in R equals R 


Example ©) 
Find in R the solution set for each of the following inequalities : 
(DIx-3|x4 (23| Х-21»3 
3)12 X-5|«1 (д{]4х?+12х+9<1 
(512Х-5|-15-2Х|«14 
y Solution 
(D [X-3|s4 2-45Х-354 
NedeSxXed 3 Е 2. The solution set = [- 1 ›7] 
(2): [X 42153 2Х-22-3 or Х+2<-3 
Х»1 ог Х«-5 г. The solution set = В - [- 5 , 1] 
(3 -12Х-5|«1 2-16«2Х-5«1 2-1-5«2Х«145 
-4«2X«6(dividingby2) г. 2<Х<3 2. The solution set = |2, 3[ 
iav dax +12 +951 „Хо х+3у 1 :12Х43|51 
-182Х-351 ^ -452Xs-2 -25Х5-1 
2. The solution set = [- 2 » — 1] 
(5):12Х-5|1-15-2Х|«14 :412Х-5|412Х-5| «14 
-2|2X-5|«14(dividingby2) ..|2Х-5|«7 
х-7«2Х-5«7 2-24«2Х-«12 2--1«Х«6 
2. The solution set = ]- 1 » 6[ 
Example 
Example €) 


Write the absolute value inequality which expresses : 
(1) Student's mark in an exam ranges from 70 to 90 marks. 


(2) The depth that some fish live in under the water level in an aquarium with interior height 40 cm. 


> Solution 
(1) Let the mark of the student be X Notice that: | — — 
~- 70 < X < 90 (By adding — 80 to the terms of the inequality) 80 is the arithmetic 
~<- 70 — 80 < X- 80 < 90 – 80 mean of the two 
-10<xX-80<10 numbers 70 and 90 
*. The absolute value inequality is |X — 80| « 10 ЕФ“ 
( m Let the depth that these fish live in be X cm. [Notice that: | 
^. 0 < X < 40 (By adding — 20 to the terms of the inequality) cpi aate die 
1020 « X — 20 «40 — 20 20 is the arithmetic 
7-20 < X- 20 < 20 Сошо 
numbers 0 and 40 
~. The absolute value inequality is |x — 20| < 20 


Exponents, logarithms and 
their applications 


Rational exponents and exponential equations. 


Exponential function and its applications. 


Logarithmic function and its graph. 


Some properties of logarithms. 


Lesson 


The n root of the number a is the inverse operation of raising this number to the power (n) » 
n 


and the n" root of a is denoted Бу 1 a where n is called the index of the root. 


32 


(the fifth root of 32) = 2 because 2° = 32 


n c ЭГ” 
| а (the п? root of the number a) = Xif X"=a 


The equation X" =a »a EIR sn € Z* has n roots. 


Let 


study the following cases : 


If n is an even number ›а> 0 » then the equation X" = a has 2 real roots » one of them is 


positive and the other is negative and the other roots are complex not real numbers 


n n 
(when n > 2) and the two real roots denoted by Та »— Та. 


6 6 
The equation X = 64 has two real roots : 1/64 22 .— | 64 2 — 2 and 
there are four another complex not real roots. 


If n is an even number ›а « 0 › then the equation X" = a has no real roots. (* 15 are 


--]16;then Х== =+41 


complex not real numbers). 


To solve the equation : X 
(Complex not real numbers) 


If n is an odd number » a ER — {0} , then the equation X" = a has only one real root 


n 
which is | а and the other roots are complex not real numbers. 


[54] 


» Lesson One 


3 
For example : The equation X? = 27 has only one real root which is || 27 = — 3 and 
there are two complex not real roots. 


(4) If n C Z* ха-0 ,Шеп the equation X" = 0 has only one real root which is X = 0 
(The number of roots for the equation equals n and each of them = 0 when п > 1) 


For example : The equation X 5 = 0 has three equal real roots and each of them = 0 
Remark 


n, " = n, ї : 
| a" = | а | ifn is an even number » Va" = a if n is an odd number 


4 3 
For example :'{(—4)' =|-4|=4 > [сз --3 


The properties of the п" root 


If a and b are two real numbers » Na > ven › then : 


a) fab e ахь 


oit »sb#0 
Notice that: Мазь а= Jb 


For example A 27 ^ = xf 55 =35 , ‘Yai xty® [1 хе x у!-3|х|у” 


Rational exponents 


(1) I£n€z*- (1) +a ER „епа a 


taking in considerations that if : n is an even number ›а «0 » then ай = 1a ER 
For example : 


iE 4 Bow 
92-19-36ЄВ , (y --4 ЄВьш(16)1-1-16ЄВ 
(2) If m »n are two integers with no common factor »п 21 > Yacer 


> then а = (а) - Va 


For example : 


gis (Vs) -2-4 „ві (Var) ^-53-4 


UNIT 


2 


Exponential Rules B 


|. Ifa sb are two real numbers » m › п are two rational numbers and by excluding the 


cases in which the denominator = zero › and cases in which both the base = zero and the 
. index = zero and all expressions should be defined › then : 


ЯВГГы 1 (2)аг!-4. 

! а 

ME Lu ne? sal че: = aa 

(0 (8) (ат)" = ат" (6) (ab)" = a^ b” 


Remarks 


1. If a R^ «then : а" > 0 when n is an even integer 
за" < 0 when n is an odd integer 
For example : (- 4)? = 16 > 0 but (- 4 2 — 64 «0 
m n 
2. « If X " =a , then X = а " where m is an odd number 


m ui 
«If X ^ =a , then X 2 x a ™ where m is an even number 


where m » n have no common factors (i.e. 1 is a rational in simplest form 
n 


and if one of them is even » then a must be greater than or equal to zero. 


З. Common mistake ]* 32) 5. Ac 32)? = 2 (wrong answer) 


2. 
* (32) = ( {= 32 y = undefined in IR (wrong answer) 


because the power і is not in the simplest form and should be simplified first (2 — +) 


2. 5 
и. (< 32) = (- 32)5- 1- 32 2 - 2 (the correct answer) 


Example бу 


Find the result of each of the following in the simplest form : 


(ofa fa о (Vx) xx e» (far) x (Sa y 


> Lesson One 


y Solution 
n B s S 

ауа? ха? = аб жа? =а% 2-а 

(2) (1х) ххх в 


e (Yas) «(= = каф oa =; 
|а| ха? |а| Ya 
Example Ө) 


4s x [oco x 125 
[asy xx зв) 


: 42? «(абу х 53 23x Qx sy 5x5? 
The expression = $ = == A Е 
(как (36) (3х5)х (2x 22 х 32у3 


Put т the simplest form : 


> Solution 


1 1 
" 23 2-3 573, 53 _ 3—1 3+3 
3 4725 5 4x3 
9845x5*x24x2 4х3 4 


=20 х 30 52 =1х1х25 =25 


Example ©) 
Find the solution set in IR for each of the following : 
(1)3 x5 2-96 (3) (Х-2) = 81 
ч) хї=эт | (eG x29 -8 
(7) X3-5xX3+4=0 
y Solution 
Notice that : The required is the solution set in R i.e. The required is the real roots only. 
(D) 3Х%=—96 22Х3--32 
хх-(-32--2 ASS.2[-2] 
(2) 55--64 +: — 64 <0 «6 is an even number. 
^ 5.5. =9 


(3) 4 (x-2) 281 


2x-2-([81-3 or x-2--"[81--3 


/.Х=3+2=5 о Х--342--1 


255.=1[5,-1} 


(А т) А да Y/ әй - ote; - palegl 


(7) 


(:54 


(6) -- 


5 2 
1х2-1 д ХЕ! 
5 

n Х==П ах 


s SS.={1 »-1} 


т 3 4 

AG x«2) -8 :(3Х-2)/-8 
4 

:3Х-2-(2))3 


Х3Х-2-16 x= it 


«assis esi 
5.55. = 

4 2 
УХ7-5хХ7-4-0 


2 2 
so) -Dnog-420 
i 3 
г. Х* = 1 and hence X=+17=+1 


2779 


2 3 
or X^ 2 4and hence X2 + 4° 2 (22) 
==23=+8 :88.4118-1585-81 


Another solution : 


:Ю-5К-4-0 (Е-4)(Е-1)=0 

2 
ok=4 д Х=4 д х=+43=8 
ork=1 nel хх-ї(8-а1 


:88.411»-158»-8) 


> Lesson One 


Exp ial equations 


The exponential equation is an equation which contains a variable (unknown) in the power 
as (2X*12 8) 


Laws of exponents 


* For every m: n € Z anda b C R-{-1,0,1} we have: 
(1) If a®=1 | › then n = zero (2) Н ja" Za" » ћепт=п 


__» if | nis an odd number »sthen| a=b 


(3) If a"=b")> — if | nis an even number | sthen| a=+b | 


if ать › then | п = zero 


Example © 
Find the value of X that satisfies each of the following equations : 
2 
(1259-8 2)3* -*21 рн ia 
Ж-3-2428-8 | 2үХ-5| (43y? 
(4) 4Х-3-3 | 9(2)””=63) 
> Solution 
(1) 52Х55-4 1 2**5223 
m M45 =3 2Х--2 
2 
E E 
ж x?-4=0 n X=22 
(dijs осина 2 X=+4 orX+2=0>thenX=-2 
n ХЕ{-2,4,-4} 
(4) : 4X-32 31X-6 s4X-32320-3 
a o 2449 “X-3=0 
г. Х=З 
-2 
.. [2Х-51 _ (27ү? . [2\Х-51_ (733 
8-4) 7-8) -(3) 4108) 
vi Ix-s| _ зү? (2 " x 
fa] =a -0)414-н-6 #958 
Х-5-6 ог Х-5--6 
Xe fl | х--1 


:2 


Example @ 

Find in В the S.S. of each of the following equations : 

(1) 2% x 57% 125 (373) = 

(2% Ya - Mis)" (4)4X-12g-X 

> Solution 

(1): 2% x 5-х 125 22-03) 

3 (2) =(2)° лх=-3 25.5.= [-3] 

os (зз) =27 x32 eta 33 
3 отн z 42080 2 

$0023 А Х+1=3х 222 
See 1 88-11) 
Хх х nS avi 

(3) » 2Хх4%= (167% 22 х(2)-(2) 
х2Хх23-23 255323 
ох+2=-4 2Х--2 
“SS. = {-2} 

(4) -4Х7-1-4-Х s Q3X -1293-X 
д22Х7-1у-эх Sx gsx 
22х2+3х-2=0 2. (2X-1)(X+2)= 
< 2X-1=0>then2X=1 2 X2 d orX+2=0 фев х=-2 
255.={1,-2} 

Example (3 

Find in R the S.S. of each of the following equations : 

(02X*142X-125 (2)5*+123 =30 

(3)9%43%*+!=18 4 


[60] 


y Solution 


222Х-1(22-1)-5 


(2) Multiplying the two sides by 5 Х 
a 57% 4125 =30x5* 


24055-5) (5*-25) =0 


oy? 30 y + 125=0 
у ог y=25 
SES 
or 5*25? 
288201.) 
(3)--32*43x3*-18-0 
A580 


or 3Х+6=0 


7. 3X 6 (refused) 


» Lesson One 


(1) Taking 2 Х-1 as a common factor 


22*-1(441)25 


gt] a X-1=0 
Stes! ASS = UE 
Another solution : 
PE a e & 2 x 2:9 270.5 
х2Хр»4|-5 х23х4-5 
225-2 1 Х-1 z SS.- {1} 


52X .30x 5X «125 2 0 and by factorizing 


5975-0 o 477-05-0 

duse es ha es? 

Age Aen & Sis. = 2} 
Another solution : 

Putting 5 * = y sys =30 

Multiplying the two sides by y гу 2+125=30 y 


А(у-5)(у-25)-0 


“X= 


^ X=2 


д (3Х-3) (3%+6)=0 
23-3 


AXI 


88:40 


Exponential 
function and its 
applications 


Definition 
НаЕК*- {1} 
» then the function f : ® — = R* where f (X) =аХ 
is called an exponential function whose base is “а” 


For example : 
ӨГ fO Xis an exponential function whose Базе = 3 and its power = X 


X41 
ӨГ TOS (1) 4 is an exponential function whose Базе = i and its power = X + 1 


Remark 


Notice the difference between the algebraic function and the exponential function : 
* In the algebraic function » the independent variable X is the base in the rule of 


the function while the power is a real number. 
For example : f : f (X)= X2-3X^41 or fsPOQ-Qt- 3y 
ж In the exponential function » the independent variable X is the power in the rule of 


the function while the base is a positive real number + 1 
For example : f : f (X) 23 X or dd 3X-!42are exponential functions 


but: f: f (X)=(3) Xor TO (1) Х are not exponential functions. 
(5 


> Lesson Two 


The graphical representation of the exponential function 


The general diagram of the graph of the function 
f:f(M=a Х is as shown in the following two graphs : 


а»1 | | 


Some properties of the exponential function f : f (X) = ах 


* The domain =R 


e The range = R* and its curve lies completely above the X-axis. 

e The function is increasing on its domain R when a > 1 and is called an exponential 
growth function » its coefficient is a and the curve of the function approach to X-axis by 
the decreasing of the value of X 

• The function is decreasing on its domain IR when 0 <a < 1 and is called an exponential 
decay function » its coefficient is a and the curve of the function approach to X-axis by 
the increasing of the value of X 

• The curve of the exponential function passes through the point (0 › 1) 

elf f Q9saX > then Г (-Х)=а-Х= (4) and the curve 


LN. " 
y= (4) is the image of the curve 


y= ах by reflection in y-axis. 


x 


2 


Example [1] 


Graph the function f : IR — = R* » f (Xx) 22* taking X € = 3 . 4] and from the 


UNIT 


graph find an approximated value for each of the following : 


(1) f (15) FU (2) The value of X when f (X) = 10 
> Solution 
We form the following table : 
M 
x 1-31-21-11011121314 IT 
у 2 |4 Zr 5 
сесте! 
function approach to 1 Ë 
1 X-axis by decreasing} (у 
1 Jot he value ofX | 
(1) Finding f (1.5) and f (-4) : Gere 


At = 1.5 we draw a straight line parallel 
to y-axis to cut the curve at a points y 
then read the corresponding value of y on y-axis 


we get it 2.8 approximately. 


f (X) = 2 Х is an exponential 
<. f (1.5) = 2.8 similarly f (-4) =0.7 growth function where a> 1 


(2) Finding X when f (X) = 10 i.e. when 2* = 10 : 
At y = 10 we draw a straight line parallel to X-axis to cut the curve at a point 


> then read the corresponding value of X on X-axis to get it = 3.3 approximately. 


г. When2* = 10 5 then X 2 33 


Example [2] 
Graph the function f : R——> R* , f (x)= (4) taking xe [-4,3], 
from the graph find an approximated value for each of the following : 


4 
(1) 16-25) (2) (2. (3) The value of X when (1) =7 


[64] 
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y Solution 
We form the following table : 


-4|-3|]-2]-1|0 | 1| 2| 3 


х 
y-(4* 161814 211 


412141 
2|4/8 fot, 
тен 0) 
From the graph we find that : 10 ын | күй 
1) f C25) =5. 
(D f ¢ )=57 Р ё 
4 1 эр zi 
as resi =o 0) лр 
y 
1 
1(-1)-12 , = 
Ў. 1үХ. я 
(3) When (4) =7i¢e:f ЕЛ fM= (4) is an exponential decay 
Xa-28 function where 0 < a < 1 
Notice that : 


In example (1) » example (2) : the curve f : f (Х) = 2X is the image of the curve of 


25 
the function f : f (X) = (4) by reflection in y-axis. 


Remark 


If f (X)=a~ then y 2 f (X+b) 


ie.y-a ыр, represented graphically by the curve y =a K by horizontal displacement 
of magnitude | b | 
* In direction of OX if b < 0 


* In direction of OX if b» 0 


Example e 


Graph each of the two functions defined by the given rules › from the graph find the 


domain › the range and determine which of them is increasing and which is decreasing : 


(Dysz2**! (2)у-3Х-1 


(4:0) Vogt Y/ oW - ut obal- paleel 


(1) (2) 


The curve y = 2** ! is the image 
of the curve y = 2* with horizontal 
displacement one unit in the 


direction OX 


The domain =R » the range = Jo E “| 
» the function is increasing on its domain. 


The curve y = 3 *- ! is the image 
of the curve y = 3 X with horizontal 


displacement one unit in the 
direction OX 


The domain =R » the range = Jo , «| 
» the function is increasing on its domain. 


Solving the exponential equations graphically 


The graphical solution for the exponential equation depends on supposing that the left 
hand side of the equation is an exponential function f » and by supposing the right hand 
side of the equation is another function g › then draw the two functions f » g in the same 
figure and then determine the X-coordinate of the point (points) of the intersection to get 


the solution set. 


Example © 


тэгш 
Find graphically in В the S.S. of the equation : 


> Solution 


-. The point of intersection is (1 » 4) 
МХ-1 288211 


Let the left hand side of the equation be the rule of the 
function f : f (X) 2 2** ! and the right hand side be 
the rule of the function g : g (X) = 4 and by drawing 
the two curves in the same figure » from the graph : 


2X*124 


> Lesson Two 


Example ©) 
рл 
Find graphically in R the S.S. of the equation : 3 *-2 X «1 
D 
> Solution úp 
Let the left hand side of the equation be the rule of the | : 
function f : f (Х) = 3~ and the right hand side be the не 
rule of the function g : g (X) 2 2 X + 1 and by drawing x i x 
the two curves in the same figure › from the graph : +. 
-. The X-coordinates of the points of intersection are 0 > 1 кыы. “ 
::88.-1051) : 
y 
Example (3 
—— .——: 
Ч f (X+5)+f (X+3) 
Є---Е", -3Х, TR. sata ic ыы I 
И: В R*.f 00 prove that гаете РО) 
y Solution 
Li _ 3%+5435*3 3X3 (3241) 3Х+3 3 
== 354343541 3+1 (3241) 3X8 
RHS. = f (2) =3? /. The two sides are equal. 
Another solution : 
3Х-5,4Х-3 3X(343) B 
LH.S.2———————————— 2923 -fQ 
3Х93,3Х917 3% (3343) fo 
Exa! 
mple @ 
If f (X) =5Х find the value of X if: f QX- 1) «f Gx « 1) 2 26. 
> Solution 
A _ 26 „ җ2Х-1 2Х-1. 26 
“{@Х-1)+/(2Х+1)= 250035 +5 =55 
2 57X11 45%) = 26 2521 х26= 26 ssl 
a Seat ea 52 X122 di =-4 
Another solution : 
xa Ea B. + 52X-1, o2X+1_ 26 
-)(2Х-1)-1(2Х41)-42 25 +5 =2 
‚ 52Х (5-1 226 
m 57 (S *3)- 55 
a 50525-1 axei хх--4 


Ё- 
© 2 
= 
Example © 
Tf f (X)=3 Х-2 , find in R the S.S. of each of the following equations : 
NE = tin 
00700-4, (2) f (X-1)=9 (3) f2x=(4) 
> Solution 
(3% =; gg gu 4X-22-4 
--2 * SS.={-2} 
(2) + Род =3Х-2 nf(x-0)239-0-223X-3 
39-329 32-332 Х-3-2 
Х=5 5.8.= {5} 
х 
(3) 70) =3х-2 лро х)= 32-2 ханна) 
“иг ны 2Х-2--Х 2X+X=2 
z _2 I2 
3X=2 =F 85-18 


Life applications on the exponential growth and decay 


| 1 )E ponen growth 


* The function f : f (t) = а (1 + г)! represents the exponential growth with a constant 
percentage during equal intervals of time » where a is the initial value »r is the 
percentage of the growth in a constant interval of time » 118 the time interval. 

* We can deduce this function by studying a phenomena such as the population : 

If the number of population in a city in one of the years is "a" and this number increases 
annually by constant percentage rate "r" » then the number of population 

after one year = a + ra = a (1 + r) »after2 years = a (1 +r) +та (1+0 =а(1 +) 

and so оп » then the number of population after п years = a (1 + г)" 


Example © 
Wael bought a house by 1350000 L.E. and its price increases at the rate of 2.5% per year : 
(1) Write the exponential function which represents the price of the house after n year. 
(2) Estimate to the nearest pound the price of the house after 6 years. 
> Solution 
a= 1350000 ,г= 25 =0.025 ,1=6 
(1) The exponential growth f : f (t) 2 a (1 + г)! 
2 f (t) = 1350000 (1 + 0.025)! z. f (0 = 1350000 (1.025) 
(2) By substituting at = 6 2 f (6) = 1350000 (1.025) = 1565586 L.E. 


» Lesson Two 


The compound interest 


If principal (Р) is deposited in one of the banks at interest rate (г) as a 


WATCH 
percentage and compounded (n) times per year for a period of (t) years › then VIDES 
the accumulated value А is given by: А=Р (1 + T y 

Example 
Example ©) 


А man deposited a capital of 15000 L.E. in one of the banks with annual compound 
interest 7% ; find the sum of the capital after 10 years in each of the following : 

(1) The interest compounded annually. 

(2) The interest compounded quarter annually. 

(3) The interest compounded monthly. 


> Solution 

m Е I nt 

тА4Р(1--5) 

(1) 52 The interest is annually i.e. The number of divided intervals = 1 
PI г. A= 15000 (1 +0.07) = 29507.27 LE. 

(2) +» The interest is quarter annually i.e. The number of divided intervals = 4 

0.07 M0 x4 

sn24 2 A 15000 (1-7) ^ = 30023.96 L.E. 

(3) *- The interest is monthly i.e. The number of divided intervals = 12 
nnz12 г A= 15000 (1. 227.) * ^ = 3014492 LE. 


(2) Exponential decay 


The function f : f (t) = a (1 — г)! represents the exponential decay where a is the initial 
value »r is the percentage of the decay in a constant interval of time »t is the time interval. 


5 


Example (11) 


The number of infection persons by Hepatitis C is decreased at the rate 15% annually 
as a result of discovering the new treatment , if the number of infection persons in one 
of the countries 8000000 infections › write the exponential function which represents 
the number of infections persons after n years › then estimate the number of the 
infections persons after 8 years. 


> Solution 
а = 8000000 ›г= 0.15 ,1=8 


The exponential function f : f (t) = 8000000 (1 – 0.15)! = 8000000 (0.85)! 
when t = 8 › then the number of infections persons = 8000000 (0.85) = 2179924 persons. 


Lesson = 


Logarithmic 
function and 
its graph 


You know that the number 8 can be written as : 8 = 2° 5 the number (3) which is written as 
à power to the number (2) to get (8) is called the logarithm (8) to the base (2) and 

denoted by : log, 8 

1.6.108) 8 =3 7 

Thus we find that every exponential form » whose base is a positive real number # 1 


has an equivalent form called the logarithmic form 


y =log, X €» X2 a" wherea € R*- {1} › ХЕ В! аауЕ В 


For example : 


log, 8124€»3^-81 > log 


l-- 
39 


47 = 16 log, 16 22 » 2 


Remarks 


The logarithm of a non-positive number is meaningless 


i.e. Each of log, – 3 » log, – 8 and log, 0 is meaningless. 
The base "a" must be a positive number differs “1” 
i.e. Each of log ,8 :1og, 5 »log, 4 is meaningless. 


If the base of the logarithm = 10 » then the logarithm is called the common logarithm and 
the base is called a common base. It is agreed to omit this base in writing. 


For example : 


logi 3 is written as log 3 


(70) 


> Lesson Three 


Example [1] 
Express each of the following by the equivalent exponential form : 
(1) log, 64-6 (2) log, 8 {2 = 2 
(3) log, + --3 (4) log 0.01 =—2 
» Solution 


(I) log, 64=6 & 64=2° 
"i 

(2) юв,8(2-4 e $2 =27 

(3)log, d; 2-3 = d; -377 


(4) log 0.01 2-2 & 0.01 = 107? 


Example €) 


„——— 


Write the logarithmic form that is equivalent to each of the following exponential forms : 


(0 243 = (43) (2107? 2001 
5 
(53?29t3 (4)c=a* 
> Solution 


(1) 243 = (13) ete 2e -10 
5 
(2) 10722001 & log, 0.01 2-2 
3 
(зу 33 =9[3 etg, 913 = 2 


(4)c=a* elog, c2 X 


Example @ 
Find the value of each of : 
(1) log, 64 (2) log, 1 
JL. 
(3) E 27 (4) log 0.0001 
> Solution 
(1) Putting : log, 64 = X 225-64 
825-29 д X=6 7. log, 64=6 


ша 


2 


UNIT 


(2) Putting : log, 12 X = 6% = 
4 X= zero 25 log, 1 = 2его 
x 1 
DL. А es bs . 42X _ 2-3 
ra aeg -х (By =з 232523 
lx -3 >Х=-6 108 E -6 
(4) Putting : log 0.0001 2 X г. 10* 20.0001 = 10-4 
0 Х=-4 -. log 0.0001 2-4 
Example o 
Find the value of X if : 
(1) log, X2-4 (2) log, 813 =X (3) log, X=-3 
^ 2 
> Solution 
a е . 9-4 „жел 1 
(1) log, X2-4 „Ж=2 MAX 216 
(2) log, 8173 =x х9Х-8:(3 
2. 
32X23*x31 232х232 
212 „х= 
2х 2 FUN C 4 
- = ГВ хе 
G) ¥ ов х=-3 ое 
Example @ 
Find in IR the solution set of each of the following equations : 
(1) log, 7 X22 (2) log, (x? 3. x) --2 (3) (log, X)? -3log, X24 
> Solution — 
| Notice that : | 
uu log, 7 Х=2 . . 
З When you solve the equations you must verify 
х?=7х the values that you obtained іп the original 
2 equation and the solution is the value (s) which 
ToS verify this equation » as we know the logarithm 
^ X(X-7)=0 of non-positive number is meaningless 
9 or finding the set of the available values of 
/. X = 0 (refused = 
di ) ses РЕ 1 бү) the variable X for substituting by them before 
г. $.S8.= 77 


starting of solving the equations and this is for 
avoidance the substituting operation by the 
values of X that we obtained. 


> Lesson Three 


(2) -: log, (X? + 3 Х)=-2 E re 
вы Doa 1 а 2 Ee dd 
PA +7Х= 4 24Х7-3Х-1-0 
2 (X+1)(4X-1)=0 х X=- 1 (verify) or х= 1 (verify) 
" = 1 
1 S8S.={-1,4} 

(3) v dog, 29? 3 log, X-4=0 2 (log, Х-4) (log, X- 1) =0 
2108, X=4 г. X 22^ = 16 (verify) 
or log, Х--1 s Xz27!- 1 (verify) 
"T 1 
255.= {16,1} 


The logarithmic function 


If a CR* - {1} »then the function f : ®* — = В where 
f (X) = log, X is called the logarithmic function. 


Example 
Find the domain of each of the functions that are defined by the following rules : 
( f (X) = log, (4 - X) | (2 f 09-1og, x5 
(3fCO-logy ,X | (4) f (X)=log, хХ 
> Solution 
(1) The function is defined for all values of X which verify :4-Х>0 
їе.Х«4 
2. The domain of f = ]- = ›4[ Remember 
(2) The function is defined for all values of X which The function f : 
| 1-Х>0 ай f (X) = log, X is defined for 
verify : ie. | all the values of Ха 
1-X#1 x#0 Хь0 
2. The domain of = }- » 1[- {0} маз: [е 
| azl 
(3) The function is defined for all values of X which 
x20 x>0 
verify :4 X-3>0 18:4 X>3 
X-3z1 Xz4 


г. The domain of f = ]3 › [- {4} 


(Ves f) Vf Y А - ie Slot, раа 


2 


(4) The function is defined for ай values of X which 


UNIT 


х»0 х»0 
verify :1 3—- X20 Le.4 X«3 
3-Xz1 Xz2 


г. The domain of f = JO ›3[- 12] 


The graphical representation of the logarithmic function f : f (3) 


* The graph of the logarithmic function will be in the shape of one of the following figures 
according to the value of the base a : 


ETIN 0 <а<1) 


Some properties of the logarithmic function Ў: ҒО) = log, X 

(1) The domain of the logarithmic function = R* 

(2) The range of the logarithmic function = ® 

(3) The logarithmic function is increasing when a > 1 and it is decreasing when 0 « a « 1 


(4) АЙ curves of the logarithmic functions for any positive base # 1 
pass through the point (1 »0) 


Example @ 


If the curve of the function f : f (X) = log, X passes through the point (27 » 3) » 


find the value of a › then draw the graph of the function taking X € [+ B 9] 


» then from the graph : 
(1) Deduce the domain › the range » monotonicity and the point of intersection with X-axis. 


(2) Find an approximated value to the number log, 6 


> Lesson Three 


» Solution 


7 f CQ = 108, Xforeach X» 0 a ER*- [1] 

› the point (27 » 3) Ethe curve of the function 

3 slog, 27 s. a? =27=33 
Ad-3 ЗРО) = 108, X 
Form the following table : [Note the base =3> 1] 


mW И als 


Choosing the values of X from the powers 
of the base 3 [37? 537! ,39 ,3! ,32} 


y-log,X -2|-1|0 | 112 | 


From the graph we find that : 

* The domain = R* , the range =R 

* The function is increasing on its domain 

* The curve intersects the X-axis at the point (1 » 0) 


* log, 6 = 1.6 


Example © 
If the curve of the function f : f (X) = log, X passes through the point (5 B 4) 

s find the value of a • then draw the graph of the function taking X € [4 , 4] , 
then from the graph deduce the range » monotonicity then find an approximated 


value to the number log ps 


y Solution 

РОО) = log, X for each X» 0 ,a€m* - {1} 
‚2 the point (4 > 4) Ethe curve of the function 
эф aL. 

7 4= log „те 

ides d = fiy 

ХӨВ “ЭЛ — (3) 


Jam i (negative solution is refused) 


200 = log 1X 
Ж 


2 


Form the following table : 


UNIT 


i 
[Note the base = >< 1 Choosing the values of X from the powers 
1 
1 f the base 5 
31134 11 Е 2 
х 11214 
4 |2 | -2 
170 
y=logiX! 2 | 1 | o |-1|-2 2 g 

From the graph we find that : 
* The range = R 


* The function is decreasing on its domain 


* log | 3.5=-18 
1 


Example © 
Use the curve of the function f : f (X) = log, X to graph the function g : g (X) = log, (X-1) 
and from the graph find the domain : the range and the monotonicity. 


> Solution 


The curve of the function g is the same curve 
of the function f by horizontal displacement 
1 unit in the direction of OX 5 


the domain = ]1 5 =[ › ће range = R 


> the function is increasing on its domain. 


The relation between the exponential function and the logarithmic function 


We had studied before the graph of the exponential function f : f (X) = gx 
ie.y=3  , then we form the following table : 


x =2 | -1 0 1 2 


©|— 

| - 
w 
© 


| ye3* 


By replacing the two variables we get a function called the inverse function X = 3* which 


is equivalent to the logarithmic form у = log , X 


> Lesson Three 


s to draw this function » we replace the values 


of X by the values of y in the previous table : 


2-5 Ree 


y=log,X | -2 | -1 | 0 1 2 | 


* From the opposite figure we notice that : 
The two curves of the two functions are 
symmetric about the straight line y 2 X » 
the domain of the exponential function is R 
and the range = JO , =[ › the domain of the 
logarithmic function is (0 5 ee[ and the range 
58 


Using the calculator 


* The key of the logarithm for any base is @) › the key of the common logarithm is @ 


For example : 


(1) To find log, 24 we use the keys of the calculator successively as shown below 


{© - 252755251 


i.e. log, 24 = 2.8928 to the nearest 4 decimals digits 


Start 
M 


(2) To find log 8.4 we use the keys of the calculator successively as shown below 


Sot, ©] © @ © © 0222702361 


i.e. log 8.4 = 0.9243 to the nearest 4 decimals digits. 


(3) To evaluate the value of X which satisfies log X = 0.4572 , use the keys of the 
calculator as follow. 


ан 
ший. 1-1:1:1:1:1:1:1-Я 2802 


^. X= 2.8655 to the nearest 4 decimals digits. 


10° 


Lesson 


properties 
of logarithms 


1st Property 


* Ifa IR* - [1] sthen. log,a=1 


For example : 

log, 721 > log; 521 > шор ү з= 
Proof : 

a! =a Converting into the logarithmic form 


2. log 


214 Property 


*Ifac R*-[1] then log.1=0 


For example : 

log; 120 , log; 1-0 

Proof : 

a= Converting into the logarithmic form 


5.108 120 


ЕШ ЧАД Multiplication property 
ӨЄГХ.уЄТ",аЄТ-11| 


»then log, Xy-log, X+ log, y 


[78] 


> Lesson Four 


For example : 
log, (2 x 5) = log, 2 + log, 5 
and vice versa : log, 2 + log, 11 = log; (2x 11) = log, 22 


Proof : Put log, X=b › log, y-c 


д Х=а , y=ae 2 Ху=а ха 2 Ху=а*° 
Converting into the logarithmic form 
л log, Ху=Ь+с d log, Xy = log, X + log, y 


Corollary 


ИХ, 2X, 5X,» X, ER sa Е R* - (1) > then 
log, (X, x Xx X,x —xX,)-log, X, + log, X, + log, X, + log, X. 


For example : 
log, (3 x 5 x 7) = log, 3 + log, 5 + log, 7 
апа уїсе уегза: 


6 
log, 75 + log, 3 +108, 0.06 = log, (75 х $ хт )=в,2 


An important remark 


Remember very well that : 


log, (X * y) * log, X + log, y хапа log, (X x y) # log, X x log, y 


Division property 


. ИХ ,уЕ R* » aE R*- [1] then log, = log, X - log, y 
For example : 


log, + = log, 2 - log, 3 
and vice versa : log; 11 -108,2 = log, у 


Proof : Put log, X=b » log, у=с 


vou ЭРЭЭ „ 26 w= 
х=? ›у=а doy omen E 
Converting into the logarithmic form : 

X x 
27 log, zb-c ш log, y = log, X - log, y 


Corollary 


log, E -log, X + log, y log, z — log, l 


2 


UNIT 


An important remark 


Remember very well that : log, (X — y) # log, X—log, y алд log, ( = ) #105, X log, y 


The power property 


ӨГХЄЛ" , a€ R*-{1} » n€ Е ‚еп log, X"^-nlog, X 
For example : 
log, 125 = log, 5? =3 log, 5 
and vice versa : 7 log, 2 = log, 27 = log, 128 
Proof : 
log, X" = log, (Xx Xx Xx ..ton terms) 
= log, X+ log, X+ ... to n terms 
=n log, X 


Base changing property 
log X 


*IÉX€IR* , уЕВ*-{1} , ae R*- (1) then. log, x=—2— 
Э 


log, у 
For example : 
log 7 Іов, 2 
=> Eu 
log, 7 log 5 » log,2 log, 3 
Proof : 
Put log, Xzz 
^y = Х by taking logarithms to both sides for the base "a" 
. ЭЭЖ, d 
/. z log, y = log, X PE ту 
log X 
n log, Х=——2— 
y log y 


The multiplicative inverse property 


«ИХ, уЕ R*- {1} «then log, X= 


logy y 
For example : 


1 - 
log, 5 TU >» then log, 5 x log, 7-1 
Proof : 1 
de е _ 108 у , = 
: log, X— ry > log Y = вх 7. log, X x logy y 1 
1 
* dog Xo y 


» Lesson Four 


Example (1) 


—— 
Without using the calculator » find the value of each of the following : 


(1) log, 15 + log, 6 – log, 10 

(2) log; 100 — 3 log; 2 — log; 18 + log, 36 
(3) log, $ +2 log, — log, 5+ log, = 
(4) log, 7 x log, 11 x log, 9 x log, 2 


(5) log, 243 – log, 32 
2 3 
log, 27 – log, 8 


> Solution 


(1) The value = log, 1556 юр, 910g, 3? -210g,3-2x 172 


(2) The value = log, 100 — log, 8. log, 18 + log, 36 


100 x 36 5 В Я 
Ву та = 108529 =10855 ш2108,55-2х1-2 
"TR: 15)? 5 5 
(3) The value = logs 5 + log, (3) - log, 36 + 108: 545 
3. 19... i- 5 
55327928 3х15х15х5х36 
= -1 = = 
5 ЫКТООГО ГЫШ RE 
36 
@ Teile log 7 х 198 1 5 log 9 я 1052 
1052 1057 105 Ш 1083 
= 089 _log3? 21083 , 
1053 i log3 Е log 3 = 
5 5 
(5) The value = маз ве. 43 а-вы, 5 (log, 3 - log, 2) E 
108,3? 108,2? 31og,3-31og,2 3 (log, 3- log, 2) 3 
Example €) 


Without using the calculator » prove that : 
(1) 31og 5 + 2 log 6 -log 9 + log 02 = log; 25 


log 30 – log 6 + log 5 


(2) 
log 12 —log 3 + log 25 


=1-log2 


(X) А oast Y/ oll - ik olak- Jan gl 


UNIT 


2 


> Solution 
(1) LHS. = log 5 + log 62 — log 9 + log E 


3 A2 
app 510). 18ях38х2 
s 9 CERE 9x10 


= log 100 = log 10? = 21og 10-2 


»RH.S. = log, 52 2210g, 522 
2. The two sides are equal. 


30x5 2 
2 
6 _ 10825 1085 = 21025 io 5 


log Вэв ~ log 100 108102 21og10 


log 


»R.H.S. = 1 — log 2 = log 10 - log 2 = log 10 =log5 
-. The two sides are equal. 

Example 
Example Q 


If log, 7 = 1.771 
> find the value of each of the following in the simplest form › then verify your answer 
by using the calculator : 


(1) log, 21 (2) log, 63 (3) log, i 


> Solution 
(1) log, 21 = log, (3 x 7) = log, 3 + log, 7 21€ 1.771 = 2.771 

(Verifying by using the calculator : ^" oe) © воо E 
(2) log, 63 = log, (9 x 7) = log, 9 + log, 7 


= log, 3° + log, 7 = 2 log, 3 + log, 7 
2241712377 


(Verifying by using the calculator : St. Gove esas) 


(3) log, 4 = log, 7 - log, 9 


= log, 7 – log, 82 
= log, 7-2 log, 3 
= (log, 7)-2=1.771-2=-0.229 


(Verifying by using the calculator : 5 „ © © эм © og ) 


» Lesson Four 


Example @ 
Find the value of each of the following in the simplest form : 


7 
(1) log, 132 


1 1 1 


2) log, Xyz И log, Xyz i: log, Xyz 
y Solution 
qd) log, (32 = log, Q5 = log, л = 3 log, 2= 3 
ё = = + E. + RGB = logy, X + log,,, y + log,,, Z 


= log,., Xyz=1 


Example @ 


Using the calculator » find the value of X to the nearest 2 decimal digits in each of the 
following : 


(1) 55:17 (2) 2%-1=7 
(3) 5Х+1=24Х-3 (4) 5X-?23x4X*! 
y Solution 
(0) 5*=17 “taking logarithms of the two sides” 
^. log 5* = log 17 г. Xlog 5 = log 17 
_ log 17 


16Е5 » then by using the calculator X = 1.76 


(2): 2X-127 “taking logarithms of the two sides” 


^. log2*-! = log 7 д (X- 1)log2 = 1og 7 
5 P _ 8741082 _ 
2 Xlog2-1og2 21og 7 -= 5 =3.81 


(3) 5 5**! 22*X-? “taking logarithms of the two sides” 


7. log 5**! = log 2*X-3 д (X+ 1) log 5 = (4 X- 3) log 2 
г. Xlog 5 + log 5 = 4 X log 2-3 log 2 2. 4X log 2-Xlog 5 = 3 log 2 +1085 
-X(4log2-1og5)231og24log5 2 x-2192*1985 3 17 


4log2-log5 | 


2 


(41 5X-?23 x 4351 “taking logarithms of the two sides” 
<. (X-2)log 5 = log 3 + (X + 1) log 4 


UNIT 


-. Xlog 5-2 log 5 = log 3 + X log 4 + log 4 
2 Xlog 5 – X log 4 = log 3 + log 4 + 2 log 5 
2 X (log 5 – log 4) = log 3 + log 4 + 2 log 5 
log 3 + log 4 + 2 log 5 


= 1685-1084 = 25.56 
Another solution : 
x 
s5X-123x4X4 хЗкеЗхаХиА 
x 
5 =3х4х5? 5) 230 
log 300 
= s =25.56 
logi 


/ Important remarks at solving logarithmic equation 
(1) If log, Х= log, y »then X2 y 
(2) If X CIR and m is an even number # 0 and a E R*+- {1} 


s then log, X™ =m log, |X| 


For example : log, X* = 4 log, | X| 


\ 


Example @ 
EL 
Find in R the S.S. of each of the following equations : 
(1) 21og X- log (X -2) 20 (2) log X? = log 4 + log 9 
(3) log, X+ log, (Х-2)-3 (4) log X + log (X + 2) = log (X + 6) 
log 49 – (log 7)? 
мы 
(5) — 08007 BEX 
> Solution 
(1) 7 2log X- log (X 2) 20 Remember that 
2 log X? = log (X2) You must substitute by the values which you 
2X?-2X42 obtained in the original equation » then the solution 
1 2 is the value that satisfies the equation » where the 
dd 29-9 530 logarithm of non-positive number is meaningless. 
4S2) (X41) =0 
/. X=2 ог X=- 1 (refused) JS. mm 12) 


(2) © log X? = log 4 + log 9 
-. log х?= 105 36 
/. X=+6 
Another solution : 
-: log X? = log 4 +1059 
г. 2log|X|=2 log 6 
5X-256 

859 Ё log, X + log, (Х-2)-3 
^ Х?-2Х=23=8 
-(Х-4)(Х-2)-0 
:88.-14) 

(4) 52 log X+ log (X + 2) = log (X + 6) 
~ X(X+2)=X+6 
SX +X-6=0 
/. X=—3 (refused) or X 22 


log 49 — (log 7} 
log 0.07 

‚ 2087-0087) _ 

"'dg7-logl00 - 

. log7 (2- log 7) 


8) =log X 


log X 

-logX 
log7-2 

2. -log7 =log X 


ОТЧЕ ТР 1 
г. X=7 =7 


Example @ 


. log 7 ? (log n = 


> Lesson Four 


+. log X? = log (4 x 9) 
-x?236 
^ SS.={6 »-6} 


г. log X? = log 36 = log 6? 
^ [X126 

2. SS.={6 »-6} 

5 log, X(X-2) 23 
252x*-23:- 820 

4 Х=4огХ=- 2 (refused) 


-. log X (X + 2) = log (X + 6) 
2 Х?+2х-Х-6=0 

2. (%+3)(X-2)=0 
2.5.5. = {2} 


log X 


Remember that 
log 100 = 2 | 


5 
102 —1007 


log 77! «log X 


ass= [1] 


Find in R the S.S. of each of the following equations : 


(1) log, (X?—3 X +2) - log, (X- 2) = 108,49 | (2) log, Х= log, 25 


(3) log, X x log, X 22 


(5) log X? = (log X? 


| (4) log, X + log, 4 =2 


:2 


> Solution 
(1) 72 log, (X? —3 X + 2) — log, (X - 2) = log, 49 


2 = = 

7. log, xx -log, gh ©. log, «сос =2 10.7 

^ log, (Х-1)=2 E 

2 X=1+9=10 & SS.[10] 

ъд = . log Х _ log 25 
(2) ` log, X= log, 25 S e БЕ 

2 
n log x = 285 ae 2 log 5 х log 2 -logá 
log 2 21052 

г. Х=5 (verify) 25.5.= {5} 

1s һ log, X 
(3) ~ log, Хх logy X=2 ту? 

=. (log, хр=2 log, 9 = 2 log, 324 log, 324 

©. log, Х=+2 7X 2 33 29 (verify) 

2342.1 Н ” Р 1 

orX2 3? 2 l (verity) 255.={9,1} 

T - : --Et i 
(4) log, X+ log, 4-2 +. log, X Toe, X =2 (multiply x log, X) 

2 (log, X + 1 =2 log, X +. (log, Х?-2 log, X+ 120 

2 

2 ((log, 39 - 1) -0 slog, X21 

2 Х=4 (verify) 2 SS.={4} 
(5) + log X? = (log x)? 2. 2 log X= (log X)? 

2 (log X? —2 log X 20 -. log X (log X-2) 20 


log Х=0 > then Х = 109 = 1 ог1юё Х=2 ›їһеп Х= 102= 100 ~. S.S.={1 100} 


Example © 

If X y = 16 , prove that :3 log, X + 4log, y- log, X y^ 8 
> Solution 
LHS. = log, X? + log, y*— log, X y? 


3 4 
= log. жу log x? y? «log. (xy)? 
2 ху? 2 2. 


= 2108, Ху=2 log, 16 =2 log, 2! 2x 4 log, 2 
=2x4x1=8=RHS. 


Trigonometry. 


Introduction to limits of functions 
"Evaluation of the limit numerically and graphically". 


Finding the limit of a function algebraically. 


Theorem (4) "The law". 


The limit of the function at infinity. 


Lesson 


Introduction 
to limits of 
functions 

"Evaluation of the 

limit numerically and 
graphically" 


Specified , unspecified and undefined quantities 


When we do an arithmetic operation on R » we will get one of the following three types of quantities. 


It is the quantity which has determined result. 

For example : 3 is a specified quantity 

i.e. It has a determined result which is 1.6 

because : The real number which if multiplied by 5 the result will be 8 is 1.6 


Examples for the specified quantities : © »5х0,7х3.,.. 


(2) Unspecified quantity 


It is the quantity which has no determined answer. 


For example : 2 is an unspecified quantity 

i.e. It has an infinite number of answers in R 

because : The product of any real number x zero = zero 

Noticing that there are other unspecified quantities we shall study later. 


3 ) Undefined quantity | 


It is the quantity which is meaningless. 


For example : 2 is undefined quantity 
i.e. It has no meaning to divide by zero. 
because : There is no real number if multiplied by zero › the result will be 5 


Generally : T where a ER — {0} is undefined quantity. 


(YEA) Vo Ый Y/ old - ii oll, раа 


bols сс and — со 


* The symbol ce (infinity) is not a real number but it represents a quantity greater than any 
positive real number can be recognized. 


* The symbol — ee (negative infinity) is not a real number but it represents a quantity smaller 
than any negative real number can be recognized. 
+ Let a be a real number › then : 


(D) osx aces з ю+а=- о Г Enrich your knowledge ".. 


ы аа»0 : шини 
(2)ооха=}—° ata<0 ! The unspecified quantities are seven and i 
unspecified ata=0 : Шеу аге: i 

-y ata>0 | 2-3 » 22, со — оо зоо x zero » (тегоу” | 
‚—о°ха={°° аа<0 ; » (саде and (1)” | 


ünspeciied аї4::0..“є...лхолэнаэиаэсуллнөгиийаашсисшаг s! 


For example : о +7 = о , —es£2z—c9 9 соох 15 = , -сох7э-оо 


›— оо X — 2 = оо зоо + оо = co 


The concept of the limit of a function at a point 


ї Illustrated Example 


ил 
3-1 


If we want to find the value of the function f : f (X) = atX=1 


We find that : f (1) = 1—1 = 2 "unspecified quantity" 


that means we can not determine the value of the function at X = 1 


So » we go to study the approaching of f (X) to a specified quantity » when X approaches 
to the number 1 › that by one of the following two methods : 


(0 Evaluation of the limit numerically | 


Give values for the variable X approaches to one through taking values more than 1 and 
less than 1 in which X does not take the value 1 › the following table shows the values X 
takes approaching to «1» and their corresponding values of f (X) : 


X approaches to 1 from the left ------ = 4 ----Х approaches to 1 from the right 
Ї | | | | 
х 05 | 06 | 07 | 08 | 09 |n | 12 13 14 15 
Ї 
fO! 15 16 | 17 | 1.8 19 | 24 22. | 28 24 | 25 
f OO approaches to 2 - - - - + henner appnosches 03 
90 


> Lesson One 


* We find that : 
When X approaches to the number 1 (from the right or the left) 


which is written mathematically as «X —— 1» and is read as «X tends to I» 
»then f (X) approaches to the number 2 

Le.f(X)—-2 

The previous method which we follow to study the approaching of f (X) to 2 
when X approaches to 1 is called finding the limit of the function at a point and is 


written as РИП ҒО0=2 | 


But this method needs much time and effort. 


If the value of the function f approaches to a unique value l when X approaches to a from 
the two sides right and left › then the limit of f (X) equals l and it is written symbolically 


Lim РО) = l » and is read as : the limit of f (X) when X approaches to a equals { 


Evaluation of the limit graphically | 


ЗРО) = Хо 1 is undefined at X = 1 
afos 7C ED a x41 »where X# 1 


i.e. It is represented by a straight line with an open dot at 
the point whose X-coordinate = | as in the opposite 


figure » and from the figure we notice that : 
when X S248", | (from the right and the left) » 
then f (X) tends to 2 


ie. Lim РО) =2 


Ветагк 


At finding Lim f (OO » it is not necessary that the function is defined at X = а » and vice 
versa : If the function is defined at X — a » it is not necessary that the limit of the function 


at X — a exists. 


3 


| Important remarks at finding the limit of the function graphically 


UNIT 


(1) In the opposite figure : 
We find that : 
First: AtX=1:f (1) 21 
> Lim f (X) does not exist. 


«There is a jump at X = 1» 


[Notice that : Although f is defined at X = 1 the limit does not exist] 
Second : AtX=2:f(2)=2 , Lim f(x)=1 
х—2 


[Notice that : It is not necessary that the value of the function equals the value of 
the limit] 


Third: AtX=3:f(3)=2 > Limf(xn=2 

шижин x—3 

Fourth : At X=4 : f (4) is undefined , Lim f(x)=1 
Х--«4 


«There is ап open dot at X = 4» 


[Notice that : Although the function is undefined » the limit exists] 


Remark 


From the graph of the function in the previous figure: then : 

* The point which is represented by an open dot does not affect on the existing of a limit 
at it. 

* The point which has a brupt break (jump) dues to non existence a limit. 


(2) The opposite figure represents the function 
Р TA 
= 
and we find that : 
When X approaches to 1 from the right and left > 


then f (X) approaches to ee › — ee respectively. 


ES Tum, f (X) does not exist. 


> Lesson One 


(3) The opposite figure represents the function 
1 
(х-1 


1:100- 


and we find that : 
When X approaches to 1 from the right 


and left » then f (X) approaches to со 


;. Lim f(X) =% 


х—1 


Example бу 
Find : Lim (5-2 X) graphically and numerically. 


> Solution 

* Graphically : 

We represent the linear function f : f 0025-2 X 
as in the opposite figure : 

We notice that » when X ——> 4 

s then f (X) ——-3 

ie, Lim (5-2Х)--3 


* Numerically : 
We form a table for the values of f (X) and this by choosing 
values of X approaches to the number 4 from the right and 


the left as follows : 


x | 39 | 3.99 | 3999 |-(4)-| 4001 | 401 | 41 


f | -28 |-2.98 -2998 |= (C3) 3,002) 3.02) -32 


From the table » we notice that › when X approaches to the number 4 from the right or the 
left » the values of f (X) approaches to the number – 3 


.Lim(5-23)2-3 


23 


Example Ө 
Study each of the following figures › then find the value of : 
ао) (2) Lim 700 
3 


het 


х, х 
2 EL] (8329 
ғ У 
Fig. (1) Fig. (2) 
> Solution 


In fig. (1) : f (2) is undefined › mE f (X) does not exist. 
In fig. (2) : f (2) is undefined › Dim fo921 


In fig. (3): f (2)=2 > Dim f (X) does not exist. 


Example © 
Study each of the following figures » then find in every figure the value of : 
(0 f (0) (2) Lim у(х) 


Infig.(D:f()22 5 Lim у(х) =1 


х—0 


In fig. (2) : f (0) is undefined , Lim f(x) = o 


In fig. (3) : f (0) is undefined. › Lim f CO does not exist. 


Finding the limit 
of a function 
algebraically 


The following are some fundamental theorems and corollaries which help for finding the 
limit of a function without restoring to the graphing or studying the values of the function. 


Theorem. ( m 
If f (0 is a polynomial function in X then) Lim f (x) = f (a) 


For example : 


(Limit of a polynomial function) : 


Lim (2 X+5)=f(2)=2(2)+5=9 
Lim (x?-3 X+2)=f(1)=1-3+2=zero 


Limit of the constant function. 
If f (X) = К where k is constant , then Lim füg- Lim k=k 
За —а 


For example : Lim 424 5 Lim -5=-5 
Theorem (2) 
If f +g are two real functions in X Lim fods T3 Lim g (X) = m where land m ER then: 


a) Lim [f G0 + в 00] =Lim f o9 «Lim go = (£m 


Xa 


i.e. Limit of the algebraic sum of two functions = the algebraic sum of their limits. 


This rule can be generalized for the sum of a finite number of functions. 


3 


(2) Lim [f (x) xgo9] - Lim ў (х) x Lim р(х) - (хт 


i.e. Limit of the product of two functions = the product of their limits. 


UNIT 


This rule can be generalized for the product of a finite number of functions. 
(3) Lim kf O9 -kLim (0-8 » Where k is constant. 
i.e. Limit of the product of the constant x function = the constant x limit of this function. 


imil l 
(4) Lim у= ш Wherem#0 
Le. Limit of the quotient of two functions = the quotient of their limits regarding that 

the denominator + 0 


This rule can be generalized for the product of a finite number of functions divided by 
the product of a finite number of functions under condition that the denominator # 0 


(в) Lim [у o9] = [Lim f oo] = ,nEz+* 


Х—+а Х--а 


Example бу 
Find each of the following limits : 
i 2 i X+1 
a) Lim x?«3x-2 @ Lim Xt 
> Solution 


: 7 ЭРСЭН дунд: 2 
a) Lim (x +3X-2)=Lim x +Lim 3x-Lim 2=0+0-2=-2 


Lim (x +1) 
gim Sl. x +. 
^—13х-1 Lim 3 x-1) 


| Notice that : 


We can solve the previous example by using direct substitution without separating limits. 


s 


nj 


н 


Remark 


We can use the direct substitution : 


Lim f CO = f (a) if the function is polynomial or rational with denominator + 0 


Theorem (3) 


If f » g are two functions in the variable X » f (X) = g (X) for all the values of X ER — {a} 
and Lim (0-1 sten: Lim foo -( 


> Lesson Two 


The use of the previous theorem : 


This theorem is used to find the limit of a rational function 
(fraction each of its numerator and denominator is polynomial) | Notice that : ) 


say f (X) at X ——» а where each of the numerator and Х----а means 


denominator is equal to zero at X =a (Х-а)---0 


" Р i.e. (X — a) # 0 and because 
This means that (X — а) is a common factor between 


that the simplifying is done. 


the numerator and the denominator. 


In this case › to find Lim f (X) » we cancel the factor (X — a) using factorization or long 
division to get a new function g (X) equal to f (X) when X «a > 


then Lim fM= Lim g (X) and the next example illustrates this process. 


Example €) 
Find each of the following : 
tá 5-8 (2 x+3) -1 
(1) Lim Х2-16 i Q)Lim. 4-8 . (з) іта, Gerais 
x Sling? бл. una дї 
> Solution 
(1) Let f 09 = 2-16 „0-56-16. жы 


"4-4. 4 zero 


. Lim Х2-16 _ Lim (®-4(Х+4) 
Па Х-4 X—4 x-4 


=Lim х+4=4+4=8 


(2) Let f (X) = ати 
х 


-Lim _X°=8 _Lim (0-2) 08 *2 x «4) 
Ыс тта | (x-2)00-3) 


Х-2 X-3 2-3 -12 
Qxe«ay (C2*3Y-1 zero 
(3) Let — АР © )=—— = 
fo9z zx fcn C-i zem 
Qx43ay -1 (2Х-3-1)(2Х-3-1) 
Lim - Lim 
“ST аш S X(X+1) 
zi Tini (2Х+2)(2х+4) _ Lim 2®+1)х2(Х+2) 
Sel = Fl X(X+1) 


= Lim 40+2 _4С1+2) _ 4 
“x= xXx p» Т 


ЧАТЕ fgg Y/ сАШ - ui cL so; - раа ӘЛ 


3 


Example ©) 


UNIT 


3 
Find: Lim X 77X*6. 
x—153x!-8X«4 


y Solution 


3 
тану 1286. 


3х2-8Х-4 
(27-7()86 zero 
3Qy-sQ)«4 280 

Л. (Х- 2) is a common factor between 


А1(0)- 


the numerator and the denominator » 


» then divide the numerator 
by the factor (X — 2) 


00 00 
2. The numerator = (X — 2) (22 -2Х-3) 


Remember that — — — — — —34 


| For the long division operation : 
(1) Arrange the terms of each dividend 
| and divisor according to the powers of 
| X ascendingly or descendingly by the 
same way with leave an empty place 
for the powers which do not exist. 


| (2) Divide the first term of the dividend by 


the first term of the divisor » then write 
| the quotient. 


| (3) Multiply the quotient by the divisor › and 
subtract the result from the dividend to 
get the left. 


| (4) Continue with the same way until 
| the division operation finished. 


. Lim _X3-7X+6 _Lim (Х-2)(Х2-2Х-3) Lim X2+2X-3_44+4-3_ 5 


"Xx—2 


За - ын SFR 


Í Enrich your knowledge 


(X-2)(3 X-2) 


ЭЭГ чайуу 6-2 4 


i In the case of dividing by an expression of the first degree and the coefficient of X = 1 


| i.e. In the form of (X — a) » you can use the synthetic division method to make the long division | 
j easier » and you can use it in the previous example as follows to divide (X 3 up uer 6) by (X-2) 


Н (1) Arrange the coefficients according to the 
Ї ascendingly or descendingly powers of X 
and put (0) as a coefficient for the powers 
which do not exist and put the number 


(Zero of the divisor) in the place of divisor. 


-1 6 


Qi 0 


» Lesson Two 


: (2) The coefficient of the greatest power © 1 6 ет 61 
is brought down to the third row » then en i 
multiply it by 2 and put the product in ЭРЧ! i 
the second row place of the neighboring x ! 
column directly. Н 

1 j 

i | бул о -7 6: 

: (3) Add the coefficient of the next power to шин a H 

| the product which you got immediately. Е Н 

i r] 

i 1 | 2 ! 

1 (4) Repeat multiplying and adding to get the 

| — factors of the quotient 1 ›2 and —3 Qi o 

i тн + 

| 2. The quotient is : X? +2 Х-3 Y 

р Жан p 

x2 

! | 12 : 

1| 2 ! 


Important remark 


In case of existence of a difference of two square roots of algebraic expressions 
(in numerator or denominator or both) › we multiply each of the numerator and 
denominator by the conjugate of (the numerator or the denominator or both) when the 


result of the direct substitution equals 25 and the next example illustrates this. 


Example o 
Find each of the following : 
(1) Lim 2X Q)Lim UIDES 
Їх-9-3 Т9-х-19-х 
y Solution 
By substitution in each of the two functions by X = 0 » we find that the value of each = as 


-Lim 0+2) (х-9-3 


XO Tx 49-3 7-7 (х49-3 5 [х+9 +3 


3 


(multiplying by the conjugate of the denominator) 


atin, Xen Denn cee [fade lasse 


Silium {&4+х-2 EU (4-х-2 „Та+х+2 osx 9-х 
UT (9:Хх-19-х 77" (9-хХ-19-х Хах 19-х-4(9-х 
(multiplying by the conjugates of numerator and denominator) 

Сш. 4+х-4 хех 
x79033-0-3 — daixaa 
LLim X(f9*x«Y9-x) үүд Yo*x«do-x 
C7 эх(4+х+2) ~~? 2([4+х+2) 


2({4+0+2) 7 


UNIT 


Example © 
Find each of the following : 
Lim c3. 3 Lim(X-X 2. Lim 3X*4 
аит X-3 QLim(X—-—.) Lim 3x4 
y Solution 
-2-3 
a) ~ fed: =- 
"1-2 RT 
xi-x 2 x1-x-2 
(2) Let = = 
et FO) = 5-2 3-2 Х-2 
s Tim(X—X. 2 )- im X_-X-2 
X—1N x-2 Х-2/ Х-2 Х-2 
5 Ж, 3 
-Li COD AY Lim (x41) =2+1=3 
— 28 
ӨТҮ Ж te 14 uv . Lim 3X*4 
(3) 36) = DET b undefined quantity баг ee does not exist. 
Example (3 
im 109-7 — 
If Lim <= 4 ofind Lim 700 
> Solution 
" m) : 
ge Lim 00- exists and equals 4 $ *- Lim (x -3) = zero 


ЕА Lim [F C9 - 7] = zero 
- Lim рО) = Lim (7)=7 


Х--3 


Lesson 


Theorem (4) 
"The law" 


n 


Theorem (4) 


Lim = заа! ! for every n ER- {0} 


To use this theorem » we must note that : 


(1) The function must be in the form (or we can put it in the form) 2.28. 


(2) The required is finding the limit when X — a 
Example (1) 
Find each of the following : 


m 20-81 
(1) Lim <—- 


()Lim 323 =1 
хр 2Х-1 


» Solution 
А 
(a) Lim 2-81 Lim 02-3". 4 x (3) = 108 


Notice that : by direct substitution » we get f (3) - 298 


(2) Lim X432 pig X-C32, [pig X- 
X—2 X42 X—3 Х-(-2) Х—- X-(-2 


UNIT 


3 


5 1 
(3) Lim 32Х7-1 pim »[x -x] 
x—1 2X-1 х--4 2[x-1] 


s (зү s (1p 
-Lim ea @) Lun 
2 


х—1 х-1 
Another solution : 


Asx— 4 › Шеп 2 X——> 1 

5 5 
.Lim 3222-1 үлш 0ХУ-1 _ 4 
‚йер 2-1 xa Quj-1 0 23 


| Corollaries ) 


»wheren ER- {0} m ER- {0} 


Example Ө 
Find each of the following : 
5 5 
()Lim 5-1 Q)Lim X +243 
х—1 х?-1 х—-3 x^*-81 
4 6 
(gyLim 21-27%. (4)Lim Өс 17-64 
€ 3505943 ХЭЭЛ (X419 —8 
y Solution 


im X -1. үзө X Ht . 5 5-31... 8 
aum rea A age зоон 73 


(Пит. +243 pig X-C24) pig X'-C3" 5 35-4215 
Х-.-3 x^g] X—-5 хав Х--»-3 x5 iat 4 а 


3 
(Lim x'-27X im 20002-27) pim X Lim 2-35 3, 


х2 1 
шы наа. "0—8 07-80) 49 3 uo | МЕ: : 


3 
4 


(4) X—1 Х41---2 
2 Lim + 19-64 pug (05-25 _ 6 (26-3 = 16 
AN ий 499-975 3 
Another solution by using factorization : 


6 * 3 
Lim &*16-64 pi 10+ 0 —8110+ D^ +8] 
КГ-ЫН Сш c— (Х+13-8 


-Lim (oce 15 +8) =8+8=16 


e 
о 


2 


> Lesson Three 


Example (3) 


Find each of the following : 


in 0625)! —625 xm (20-55)7-1 im (a+2h)°—a° 
[DOE EL ERE aim, qmm - 


> Solution 
(1; Lim (X45) - 625 Jim (ce 5Y - (Y 
* x 


х—+0 Х-»0 


=4х53 = 500 


qjLimXz9"-1.pim 0-57-17 


Р 6- 
КШ X-6 “хиа peg 0*0 77 


(28-25 rin [a 295-45] x 2 2 [a 29-49] 


(3) Lim - -Lim 
h—0 5h h—0 вше. һ— 2h 
3 2 5. 12,5 
= 5 хбха = а 


Ветагк 


1 Ir d 
Заал where n € Z* - {1} за € R* For example : үх= х2 ‚{8=8°=2 


Example @ 


——_— 


Find each of the following : 


з. 
(1) Lim 1-2 "TREES (3) Lim Ё. ай! 
x—9 Х-9 Х--13 х—0 
х-1 
> Solution 
1 1 
= T ap 4. aL 
тээл 5 Lim 1х 19 їй -9" 0.0275 12g 8. 0 
X—9 Х-9 x—9 Х-9 X—9 Х-9 2 2 2119 6 
Another solution by using factorization : 
Lim 3 SE a ОНИ НИ. 


5 шо d 
1 = 5 45 = 4-4 
abim [27 him X 15.5.1575. 3 
х—1 x х-а ) 1 1 5 
x1 x'-i! 3 
4 14 
im 1Х-1-1 +0815 1, FL 
к “ЕЭ эь 94 еш 


5 
о 
e 


Lesson 


The limit of 


the function 
at infinity 


The meaning of finding the limit of a function at infinity › is studying 
the behavior of this function when X (the independent variable) takes very 


large values. 


If f (X) approaches a real number las X tends to infinity » then we say 
that f (X) has a limit als at infinity » and we write it as : Lim f(x) =! 


И Illustrated Example | 


ИЕ: РО) = uel and we want to study the behavior of the function f when X 


VIDEO 


takes a very large values tend to өө let X takes the values : 1 › 10 » 100 » 1000, 10000 , -- 


We get the following table : 


x 1 | 10 | 100 | 1000] 10000 | -- | 


22X*1 
T аа 


2.001 | 2.0001 | " | 


From this table : 
s clear that when X takes values gradually 
increasing » we note that f (X) approaches 


to 2 » then f (X) ——> 2 as X —+ оо 

and we write Lim РО) =2 

Notice that : 

We can't get this result by the direct substitution 


which gives f (X) = 2 (unspecified) 


ii graphical solution | 


At drawing the function 
2Х-1 


f:foo 2X*l j 
=2+1 a 


x 
From the graph › х, 
we notice that : 
when X —— œ 5 


then f (X) —-2 ӯ 


» Lesson Four 


Į Illustrated Example 
Itf:fQo9- i and we want to study the behavior of this function as X ——» ce 


Form the table : 


х 1 10 | 100 | 1000 | 10000 | -- | 


| 
fO9-L | 1 | ол |001 0001 | 0.0001 -- | 


The graphical solution LL— 


At drawing 
the function 


х 


From this table we notice that : 


as X ——» оо , then f (X) — 0 
»then we can write Lim i -0 
This example leads us to the following From the graph » 


we notice that : 
when X ——e œ » 


theorem. 


Theorem | Theorem (5) ) 


then f (X) —— zero 


Corollaries 


Ifa ER, then: 


Lim х= zero @ Lim f - zero sn ЕК 


Basic rules 


* Lim ¢ = с where c is a constant * Lim x п = co where п is a positive number 


* Theorem (2) which is related by the limit of sum » difference » multiplying or dividing 
two functions at X = a that we studied before is satisfied also when we put X — оо 
instead of X — а 


Example [1] 


Find each of the following : 


(a) Lim. (2+2) @Lim (5-1) (3) Lim (x3-5x«3) 


OEN Valgt Y/ e - ai ла, - реал 


3 


> Solution 


(Lim (£ +2) 


UNIT 


оре 
spim X «Lima =0+2=2 


X— o 


(2) Lim (3- Yu) 


=й 3 Lim 1-3 0-3 


X— = х— x2 


(3) Notice that › at direct substitution › the 
limit gives (ce — оо) and it is an unspecified 
quantity » so we use the method of taking 
à common factor by the greatest power 


„Шеп: 

Lim х3(1--3-4-3- 

зей i-e] 

zai Zeli SB — 
-Lim x*xLim. (1-2+-5)=6х1= 


Finding the limit of a rational function at infinity 


If the direct substitution by X = ee gives 2 » we divide each of numerator and denominator 
by X raised to the higher power in the denominator (degree of denominator) » then we use 
the theorem and its corollaries to get the limit (if it exists). 


Example [2] 


Find each of the following : 


(Lim 2x-5 Q)Lim 5X^-3x«6 
X—93X-7 undi € 

(з) Ит __3X*-5x — (4) Lim _Х°-2х°_ 
wee Xo 6h ж 1 шим 5177 


> Lesson Four 
y Solution 


(1) Dividing both numerator and denominator by X 
3 


. Lim 2X-5 tim D X. 2-0. 2 
Ux—93X-]7 x—-2, 7 3-0 3 


х 

(2) Dividing both numerator and denominator by X 2 
$a 8. 

.Lim 5X°-3%+6 Lim x x 


^x—- 2x-7x? Txo 2 7 
х 


(3) Dividing both numerator and denominator by X 2 
3 3 


ee 
7 


. Lim 3x?-sx -Lim x 
керу жт и um pote 
x 


(4) Dividing both numerator and denominator by X 2 


2 
p 


. Lim су. =Lim х? ___%-0 
“Xe х443 x3_ хе = 


Important remark 


At finding > Lim £ га where f (X) and g (X) are polynomial functions » then : 


(1) The limit = a real number not equal to zero "if the degree of the numerator is equal to 
the degree of the denominator" 


(2) The limit = zero "if the degree of the numerator is less than the degree of the denominator" 
(3) The limit = + оо "if the degree of the numerator is greater than the degree of the denominator" 


Example €) 
Find each of the following : 
уїлш = пой (2) Lim Gx 2j (x*- iP 
х= X'(3X-1) = Ры 
» Solution 


(1) Dividing both numerator and denominator by X? 


2 
„Lim о-о? +1) Lim x X I*I.1 
umm ыйсы. чу чы» 6-2) 1х5 5 


3 


(2) Dividing both numerator and denominator by X 12 


UNIT 


bs (1-59) 
+. m ED 
.Lim GX^«2*9€-1 pim 5 X7 V x?) 9x1. 


х—.= x3 (x41) х—== if +1] 1 
x 
Example @ 
Find each of the following : 
Lim .237-9 2) Lim _5X-6_ 
i) aque A 3 @ 
NS 9 2-7 
8Х X+1 : 
mgin ВЗР 4) Lim («хатро эхэл) 
> Solution 
(0) + X——» оо z [Dole a ©. The limit = Lim ir 
= 7. 4 
Dividing both numerator and denominator by X? 
9 
De 
„Тат 29-9 іт — 3.2 
t Xo 3 ү" UO] — лд 
атах ЦАР [Notice that : 
(2) Dividing both numerator and denominator by X = | xt | When X — co 
6 
5-2 s sam 3 2 
Lip. 5966 Tim CAE NN. sthen: Х-1Х1-1Х 


3 
13) Dividing both numerator and denominator za x ган 


ан 5+1 hia \8- АП 


X—+00 Sx -9 х. ~ 3 


4-8 
ит («хт «x 1) 
LLim PX x12 ex 1 . (х2-х-14(х 4x41 


Mese 1 [хх ++ + х + 


Срна (X°=X+)-(X7+X+)) _ Lim 2х 
рх ркт 0 рухат 


"dividing both ш-н апа paupe byX- 444 zw 
-Lim 


х—= MESES i 
i gt Emm 
Y Vox xi 


Unit Four 


Trigonometry 


* Revision on the most important rules have been studied before. 


The sine rule. 


The cosine rule. 


Solution of the triangle. 


Revision on the 
most important 
rules have been 
studied before 


| Radian and degree measures of an angle 


| * The radian measure of a central angle in a circle 


_ The length of the arc which the central angle subtends 
The length of the radius of this circle 


* The converting between the radian measure and the degree measure : 


X? 6" | and from it (grad — л 
180° x (0 = 2 x qe 
The basic trigonometric identities 


(1) cos? Ө + sin? @ = 1 


Л in radians is 
equivalent to 
180° in degrees. 


(enor 


(2) 1 + tan? Ө = sec” 6 
(3) 1 + cot? 0 = csc? 0 
(4) sin Ө csc 0 = 1 » cos Ө sec 0 = 1 > tan Ө cot 0 = 1 


sin Ө scot 0 = 05 6 
cos Ө 


(5) tan 0 = 


110 


» Revision 


Remember the following relations 


„ _ Opp. _АВ А 
(1) sin Ө = тур. АС P ! 
3 o» = 
(2) cos @ = Е = ВС b Ё 
AA a| 
opp. _ AB € adjacent B 
(3) tan Ө = ——- —— 
adj. BC 


(4) If the terminal side of the directed angle of measure 0 in the standard position intersects 
the unit circle at the point (X » y) » then : 


X-cos0 y -sinQand X?« y? 1 
(5) The relations between the trigonometric functions 
of the related angles are identities : 


For example : 
sin (90° + Ө) = cos Ө 


»tan (360° — Ө) = — tan Ө >... each one of 


them is a trigonometric identity. 


Areas of some geometric figures 


* The area of AABC = 4 absinC= 1 besinA=4acsinB 


2 
х The area of ДАВС =f S (S -a)(S - b (S - c) 


Where 8 - шан 


* The area of the quadrilateral = 4 the product of the lengths of its diagonals x sine of the 
included angle between them. 


* The area of the regular polygon whose number of its sides is n sides and the length of 
its side is X i n X? coit 
* The area of the circle = Jt r° 
» the circumference of the circle = 2 Лг 
* The area of the circular sector — i (r= 4 өг ү? 


» the perimeter of the circular sector = 2 r + l 


+ The area of the circular segment = i р Сан —sin 0) 


Е 


Lesson 


The sine rule 


E 


| “In any triangle the lengths of the sides are proportional to 


the sines of the opposite angles” 


А 
7 InA ABC |= Ш р 1 
sinA B sinC 
Where the symbols A › B and C Ё а B 


represent the measures of the angles of A ABC and the symbols a » b and c represent the 
lengths of the sides BC ‚ AC and AB respectively. 
Proof : 


*/ The area of the triangle = 4 the product of the lengths of any two sides x sine of their 


included angle. 


A 
7. The area of A ABC = + ac sin B (1) 
1 b c 
Зар cbsinA (2) 
= 4 ab sin С (3) Ё а B 
From (1) › (2) › (3): ~. cb sin A = ac sin B = ab sin С 
T inA inB inC 
»dividing by abe: ~. ma = E = = 
a b с 
- - (Q.E.D.) 


"SA ^ зав ^ sinC 


> Lesson One 


Well known problem 


Inany AABC:/—8_ = _В Е d 


sinA sinB С 


Where r is the radius length of the circumcircle of the triangle ABC 


Proof : 


Draw the circumcircle of A ABC ; then 
draw the diameter BD and the chord CD 


First : If A ABC is an acute-angled triangle : " 
^. m (4 BCD) = 90 (drawn in a semicircle) D, Р, 
эт (ДА) = т(4 D) (subtended by BC) 
In ADBC :sinD- a5 7 5- 2 4 
г. зїп А = Š a= =2r 
2t sinA 

Similarly : -2r "uer 

а —— P QED.) 


"sinA sinB sinC 


Second : If A ABC is an obtuse-angled triangle : А 


~<. m (4 ВОС) = 180° - т (4 A) a A. 


E sin (180° — A) = BC 


р 
+ sinAz 2 „Ж ы 
2. sinA= > TEN 2r 
go їй. ж ee 
'""sinA sinB  sinC =2F (Q.E.D.) 
Example бу 


In A ABC ›На= 10 ст. m (ДА) = 30° › т (Z B) = 45° , find using the calculator each of 
b and с to the nearest one decimal › find also the area of A ABC to the nearest whole number. 


Solution 
m (Z C) = 180? — (30° + 45°) = 105° 
а ЗБ. © = в = @ 
"sinA sinB sinC 77 sin 30° ^ sin45? sin 105° 
2, 1051 45° _ _ 105 105° _ 
gs be^udaa ^ 39 ^ 14.1 ст. > $— amm" 7 19.3 cm. 


»the area of AABC - 1 bcsinA- i x 14.1 x 19.3 sin 30? = 68 cm? 


(16:03 А ef gt Y / od — LE oi so; - Jan tal 113 


Example © 
ДАВС : ш (ДА) = 25° 42 , m(Z В) = 18° 48 , АВ=20 ст. 
Find the length of each of : BC.AC 


> Solution 

“+ m (Z C) = 180° — (25° 42 + 118° 48) = 35° 30 
BC AC АВ 

ЗША зав sinC 

.. BC АС 20 

“sin 25°43 sin 118° 48 sin 35° 30 


ВС = 205 25° 42 | доор, , АС= 205 18° 48 ос, 
sin 35° 30 sin 35° 30 
Example 
Example Ө) 


ABCD is a parallelogram in which : 

АВ -1234 ст. › m(Z САВ) 215^ 42. , m(Z РВА) = 55° 17 Find: 
(1) The length of each of the two diagonals ВБ › АС 

(2) The area of L7 ABCD 


> Solution 


m (Z AMB) = 180° — (15° 42 + 55° 17) = 109° T 
1234 ВМ | AM 

“sin 109° Ї sin 15° 43 sin55*17 

_ 1234 sin 15° 45 


г. ВМ — = 35.3 ст. 
sin 109° 1 

-. ВВ=2 ВМ = 70.6 cm. 

‚АМ ЗЕБУ. 107.3 ст. 


sin 109° 1 
^ АС = 2 АМ = 214.6 cm. 
> the area of / 7 ABCD = 4 ће area of А МАВ 
=4х 1 x BM x AM sin (Z AMB) 


-4х + x 35.3 x 107.3 sin 109° Ї = 7162 cm? 


La AC BD = {м} 
л In AMAB: EDS. 


Example [4] 
ABC is а triangle in which : i sinA= 4 sin В = 1 sinC 


Find the lengths of its sides › given that its perimeter = 18 cm. 


> Solution 
..SimA _ sinB _ sinC s2 uod uu. # 
" 8 3 4 "sinA sinB sinC 
ла:0:с=2:3:4 


Letaz2k » b=3k › c=4k 
» 7 the perimeter of A ABC = 18 cm. /.2К+3К+4К= 18 
„9К=18 л к=2 


ла=4ст. s b=6cm. › с= 8 ст. 


Ex 
ample (5| 
If the perimeter of АВС = 24 ст. › m(Z В) = 30° . m(Z C) = 48° 
» Solution 
" m (Z A) = 180° — (30° + 48°) = 102° 
a b c 


"sin102* sin30* sin 48° 


the sum of antecedents m 
+ — ——— = one of the ratios 
the sum of consequents 


А а+Ь+с 208 
"sin 102° + sin 30° + іп 48° — sin 30° 


: 24 На! 
"sin 102° + sin 30° + sin 48° sin 30° 


Е 24 sin 30° 
~ sin 102° + sin 30° + sin 48° 


=54cm. 


» Lesson One 


> find b 


4 


Example Q 


UNIT 


InAABC :ifbz7cm. , m(ZB)=30° , c=9cm. :calculate the radius length of 
the cireumcircle of A ABC › calculate also m (< A) to the nearest degree. 


» Solution 
. bol x = 
У зв ee ^^ sin 30° — 
— — 
‘=a em There are two triangles satisfy 
ГЭЭР? © м = these givens and this case is 
07 =—6=2г 514 
sinC мп С called ambiguous case and 
EN ICI m -. m (Z C) = 40° we will study it at the lesson 


"solution of the triangle" 


г. m (Z A) = 180° — (30° + 40°) = 110° 
orm(Z С) = 140° 
^. m (Z A) = 180° — (30° + 140°) = 10° 


Example @ 


The opposite figure represents three positions of cities North 
А >B and C. If the distance between А and B in the 
drawing is 14 cm. m (2 А) = 35° sm (2 С) = 42° , 


find to the nearest km. the distance between (ће two 


West 


cities B and C , if each 1 cm. in the drawing represents 
20 km. in real. 


> Solution 


14 BC 


"sind ^ ут 35° 


ca 1481035 ро, 
sin 429 


‚сё each 1 cm. in the drawing represents 20 km. in real 
-. 12 em. in the drawing represent 20 x 12 = 240 km. 


i.e. The distance between the two cities B and C is 240 km. 


Lesson 


The cosine rule 


In any triangle ABC : 


» hence 
» hence 


+ hence 


—— This rule is used if : 

The lengths of two sides in 

А ABC and the measure of their 
included angle are given. 


Proof : To prove that : a? =b? + c? —2 bc cos A 


First : If A ABC is an acute-angled triangle : 
Draw CD 1 AB to intersect it at D 
In ACDB: 
+: (BC)? = (CD)? + (DB)? 
2 (BC)? = (CD)? + (AB - AD? 
= (Ср)? + (АБУ (AB) - 2 (AB) (AD) 


This rule is used if : —_ 
The lengths of the sides of 
ДАВС or the ratio among these 
lengths are given. 


> (Ср) + (АР)? = (АС)? ‚ AD-ACcosA 
у. (BC)? = (АС)? + (AB)? — 2 (АВ) (AC) cos А 
sa =b? + с2 —2 be cos А 


b’ +c? a? 
л cos A = — ———— ED 
256 (Q.E.D) 


Second : If A ABC is an obtuse-angled triangle at A : 
Draw CD 1 ВА to intersect it at D 
In A СОВ: : (BC? = (CD) + (DB 
2 (ВС)? = (Ср)? + (АВ + AD? 
= (CD)? + (AD)? + (AB)? 2 (AB) (AD) 
› г (СР)? (АБ)? = (АС)? 
Ар = AC cos (180°-А)=-АС cos А 


ha xam. d 


2 (ВС? = (АС)? + (АВ)? - 2 (AB) (AC) cos А 
sa =b? + с2 — 25 cos А 


22m 
АЯ cos A= с-а. (Q.E.D.) 


* Notice that : The cosine rule is also true in case of the right-angled triangle 
[putting : cos А = cos 90° = 0] 
—— 
Remarks 


* To find the measure of an angle of a triangle › it is better to use the cosine rule » 
because it determines the type of the angle whether it is acute or obtuse. 


ж 1а: Ь:с=2:3: 4, ћеп we suppose: a=2k » b=3k » c=4k wherek ER" 
»then we substitute in the cosine rule to find the measures of the angles of A ABC 
* To prove that ABCD is a cyclic quadrilateral : D 
— We prove that there are two opposite supplementary angles : 
m(ZA)+m(ZC)=180° i.e. cos А + cos С = zero 
orm(ZB)+m(ZD)=180°  i;.cos В + cos D = zero 
— We prove that the measures of two angles drawn on one base and 
on one side of it are equal : m (Z BAC) 2 m (Z BDC) 
i.e. cos (Z BAC) = cos (2 BDC) 


c B 


> Lesson Two 


Example бу 
InAABC:If b 30 ст. , с= 14 ст. т (4 А) = 60° find a 
» Solution 
sa?2b?4c?-2bccos A 
ла? = (30) + (14? -2 x 30 x 14 x cos 60° = 676 
a= 676 = 26 cm. 
Example €) 


XYZ is a triangle in which: X24cm. » у=5 ст. › z=6cm. 


Calculate the measure of its greatest angle and its area. 


> Solution 

+: Z Z is the greatest angle. 

: Х?+у?-т? _ 42452-6? . "T 

ХОДЕ од "means OS ~<. m (07) = 82° 499 

х. 

»the area of A XYZ = 4 Xy sin Z= 4 x 4x 5x sin 82° 499 = 9.9 cm? 
Example ©) 

In ДАВС: $ sin A= i sin B= + sin C ; calculate m (Z С) 
> Solution 

.. sinA _ sinB _ sinC 22202114 

' 3 3 4 ""sinA sinB sinC 

22а:5:0:2:3:4 Letaz2ksbz3ksc-4k 

. .a^-b?-c? 4k?«9k?-16k? -3k? 1 

т соз C= ар 7 2x2kx3k ^g? 4 

г. m (Z C) = 104° 28 39 
Example @ 

In A ABC : a= 13 ст. , = 14 ст. › с = 15 em. Find the radius length of its cireumcircle. 
> Solution 

2 2 2 
zb eg b^*c^-a < 196+ 225 - 169 _ 3 aan 
2be 2х14х15 5 5 
мо =- 213 DES: A. 
EA тад 2t E un m cm 


Example [5] 


ABCD is a parallelogram in which: AB =8 ст. » BC- Ист. ; BD-9cm. 
Find the length of AC 


> Solution 


| .G'«ap?-(9? _ 13 
Та ЛАВР : соѕА= xI — = 55 


s m(Z A) + т (4 В) = 180° (two consecutive angles 
іп 27АВСО) 


. me == 
20088 =-с05 А = 22 
^ InAABC: (AC)? = (8? (1? -2x 8x 11 x 5B = 289 
* AC =17 em. 
Example @ 


ABCD is a parallelogram in which : m (Z A) = 120° , its perimeter = 16 cm. 
> the length of its greater diagonal = 7 ст. 
Find the area of 27 ABCD , given that : AB < BC 


> Solution = ЭР 4 
kd i perimeter — 16 =8cm. 5 
LetAB = Хст. АР =(8-Х)ст. V 
In A ABD: (BD = (АВ)? + (АЮ)? 2 (АВ) (AD) cos 120° — (- B 
1.49 = x! «(8-3 -2x (8-29 x (- 1) 

5492 X^s64—16X 4 X? 8 x-x? 
AW -RXA«I520 n (X-3)(x-5)20 МХ-ЗогХ-5 
V АВ<ВС 7. АВ =З ст. Ар = 5 ст. 
4. The area оЁ(/77 ABCD) = 2 the area of (A ABD) 
х 4 х3х55ш a = 513 сар 


Lesson 


Solution of 
the triangle 


Solution of the triangle means to find the lengths of its sides 
and the measures of its angles : if it is given three of these six 


elements (one of them at least is the length of one side). 


There are four cases for solving a triangle : 


| First case | Solving the triangle given the length of one side and the measures 
of two angles : 


In AABC »if (ДА) » m (Z B) »aare given: 
(1) Use the relation : m ( C) = 180° — [m (4 A) + m (Z B)] to find m (4 C) 


‚Ш. № ® Я 
| (2) Use the law: A е О find b sc 


Example [1] 


Solve the triangle ABC in which : m (Z A) = 38° 52 » m(Z B) 2965] 5 а= 22.3 ст. 


> Solution 
m (4 C) = 180° — (38° 52 + 96° 51) = 44917 


0939 b 2 
sin38* 52 sin96^5] ѕіп 44° 17 


TUS MN) NE c 
gU 
8пА sinB sinC 


+. b= 223 sin 96° 51 (35 5 cm. 


sin 38° 53 


2.3 sin 44° 17 
— 22.3 sin 44 WU Sp 


эс r = 
sin 38° 52 
(Үхэ Худай / cA -ul Laly- palegll 


4 


UNIT 


ИЕ Solving the triangle given the lengths of two sides and the 
measure of the included angle : 


In AABC » ifa »b » m (Z C) are given: 
(1) Use the law : c? =a? + b? — 2 ab cos C to find c 


{ е obec! ab) ue : 
(2) It's better to use the law : cos А = T BE to find m (Z A) because it 
determines the acute or obtuse angle (or you can use the sine law to find 


the measure of the angle opposite to the smaller of the two given sides) 
(3) Use the relation : m (Z B) = 180° — [m (Z A) m (Z C)] to find m (Z B) 


Example €) 


Solve the triangle ABC in which: a=8cm. s bz5cm. s m(Z С) = 60° 3 
y Solution 


2 


=а2+52 2 а соз С = 64 + 25 —2 x 8 х 5 cos 60° 2 = 49.04 


“c={ 7 ет. 


b^rc?-a? 25449-64 | 
254  — 2x5wT 1 


«m(LA)=( 1°47 ) 
2 m (ZB) = 180° — (60° È + 81° 47) = (38° 17 | 


Another solution : 
After finding c » you can find т (Z B) using the sine law because Z B is opposite to 


4 cosA= 


the smaller given side. 
c b 4 7 bi 


"SinC sinB ' Яр 602 sinB 

sin В sees д m (Z B) =38° 14 or 141° 46 
s bis not the length of the longest side. 
2 © B cannot be obtuse. -m(ZB)-38 14 


^ m (Z A) = 180° — (60° 2 + 38° 14) = 81° 44 


* Notice that : The differences in the measures of angles between the two solutions is due 


to approximation in calculators. 


> Lesson Three 


In A ABC : ifa »b care given: 


2 2 2 
(1) Use the law : cos Ac E eE io find m (ДА) 


2 2. 2; 
(2) Use the law : cos B = — to find т (Z B) 


(3) Use the relation : m (4 С) = 180° — [m (4 A) + т (Z B)] to find m (4 C) 


Example Є) 
Solve the triangle ABC in which : а = 5 cm. sb 2 7 cm. эс = 11 ст. 


y Solution 


‚созда? _ 49+121-25 _ 145 


2bc 2х7х1| 154 
7. m(Z A) «| 19°47 


c?«a?-b? 121425-49 97 
2ca 2х11х5 110 


^ m. В)=( 288 | 


^. m (Z C) = 180° — (19° 4] + 28° 8) = ( 132° 17 


577 cos B= 


Remember that 


The sum of any two side lengths in a triangle is greater than the length of the third side. 
For example : 


На= 2 ст. »b = 5 cm. апіс = 8 cm. › then these lengths cannot be side lengths of a triangle. 


Example @ 


— —— 
Solve the triangle ABC in which : m (Z A) = 40° , m (2 C) = 35° , the radius length 
of its circumcircle = 6 cm. 


y Solution 
m (Z B) = 180° — (40° + 35°) = 105° 
a b c 


"sin40* sin 105° sin35* 


5a-|7/7cm.| » b= 116сш. » с= 6.9 ст. 


4 


oan Solving the triangle given the lengths of two sides and the measure of 


the opposite angle to one of them «Ambiguous case» 


UNIT 


|| Illustrated Example 


Using the geometric tools s draw A ABC in which AB 27 cm. s m (Z A) = 30° 
and ВС = 4 cm. » then verify your answer using the sine rule. 


Solution 
* We draw a line segment АВ of length 7 cm. 
* We draw Z A of measure 30° with AB and it is Z BAD 


* We place the sharp point of the compasses at the point B and 
adjust it with length 4 cm. » and draw an arc intersecting the 
straight line AD at C 


* We notice that the point C has two positions » i.e. we can draw two triangles having 
the same previous conditions and they are ABC, and ABC, › by measuring we find that : 


m (4 C) = 61° in A ABC, or m (Z C) = 119° in A ABC, 


Verifying the answer by using the sine rule : 


„ - 9 5 8-7 
'sinA — sinC Uosin30* ^ sinC 
7 sin 30 


= d 2 1 рэн 

шин = (positive) 
-. 4 C lies in the first quadrant (acute) or in the second quadrant (obtuse) 
- m(Z C) = 61° orm (Z C) = 119° 


Generally » by using the geometric solution » we can reach to the following : 


In A ABC ; ifa » b and m (Z A) are given › then we find h = b sin A › and to find the 
possible solutions of the triangle » we compare between the values a » b and h as follows : 


First : If Z A is acute and : 


а) s (2) 


a=h › then we can draw a unique 


h > the 1 : 
a <h > then we cannot draw the triangle. ЕТ 


> Lesson Three 


(3) (4) 


h<a<b › ћеп we can draw two triangles. azb › then we can draw a unique triangle. 


Second : If Z A is right or obtuse and : 


а) (2) 


a < b »then we cannot draw a triangle. a» b › then we can draw a unique triangle 


In this case » we can solve the triangle using the sine rule directly without determining 
the number of possible triangles with considering the following : 


(1) Z A lies in the first quadrant (if it is acute) and lies in the second quadrant (if it is obtuse) 
(2) The range of the sine function is [- 1 > 1] 
(3) If the triangle has an obtuse angle » then the other two angles must be acute angles. 


Example @ 


Show if the following conditions satisfy the existence of one triangle or more 


зог don't satisfy the existence of any triangle at all , then find the possible 


solutions : 

(1) ABC is a triangle in which m (Z A) = 112? , а=7 ст. and b = 4 ст. 

(2) ABC is a triangle in which m (ДА) = 112? , a=4 cm. and b =7 cm. 

(3) LMN is a triangle in which m (Z 1) = 50° 5 (24cm.and т = 7 ст. 

(4) DEF is a triangle in which т (Z 0) = 60° › d=7.5 cm. and e 5/3 cm. 
(5) LMN is a triangle in which m (Z L) = 30° , (2 6 ст. апа m = 9 ст. 


4 


y Solution 


(1) 77 ZAisobtuse sa >b 


UNIT 


-. The triangle has a unique solution. 


ye n b The triangle has one obtuse angle at most. 
sinA sinB АОН 
. $ 4 577 2 Ais obtuse. 
'' sin 112° sinB -. Д B must be acute. 
in 1129 -. ZB lies in the first quadrant only. 
сояпВ- 23811272 05208 


«mL В) = [32] 


-. m (Z C) = 180° - (112° + 32°) =| 36° 
7 с 


^ sin 112° зїп36° 


(2) 2 Ais obtuse sa < b 


2. The conditions do not satisfy 1 4 т Fi = Ве 7 ѕіп 112° _ 16 


the existence of any triangle GERS шв 4 


and this is impossible because sin BÉ [- 1 » 1] 


at all. 


(3) 2 Z Lis acute »h =m sin L=7 sin 50° = 5.4 ст. 
НЭРЭ! 
-. The conditions do not satisfy the existence of any triangle at all. 


(4) лг ZDisacute »h = e sin D = 513 sin 60° = 7.5 ст. 


з dh 
.. There is a unique solution to the triangle which is right-angled at E 


-. m(Z F) = 180° – (60° + 90°) =| 30° 


и=үв{з #-@з = 515 s | 
13 em. 


„= у 


(5) - Z Lis acute »h = т sin L = 9 sin 30° = 4.5 cm. 


2 45<6<9 ieh<l<m 


-. There are two solutions to the triangle 


> Lesson Three 


( | m . 6 9 
“ий, sinM 77 5 30°  sinM 
sinM= i 
-. ДМ lies in the first or the second quadrant. 
or 
<. m (Z M) = 180° — 48° 35 23 
-m(ZN) 
= 180° — (30° + 48° 33 23) ^om №) 
= [1015 2i 33 | 2133 = 180° — (30° + 131° 24 35) 
ШӘ =| 18° 35 25 
"SL snN 6 " 
8 Bt RU ла 
—— M sin30* sin 18° 35 25 
sin 101° 24 35 & n=(383 ст. 
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Unit One 


Functions of a real variable 
and drawing curves. 


Unit Exercises 


* Exercise on pre-requirements for unit one. 


Real functions. 


Exercise 


(Determination the domain and range — Discuss the monotony). 


Even and odd functions. 


Exercise 


Graphical representation of basic functions and graphing 
piecewise functions. 


Exercise 


Geometrical transformations of basic function curves. 


Exercise 


Solving absolute value equations. 


Solving absolute value inequalities. 


Exercise Exercise 


At the end of the unit: Life applications on unit one. 


on pre-requirements 


LJ From the school book 


Choose the correct answer from the given ones : 


(1) 2 Which of the following arrow diagrams represents a function from X to Y ? 
Y Y И Y ч Y 


(a) (b) 
( 2) CL) The relation shown by the set of the ordered pairs and does not represent 


(а) 


a function is е 

(а) 0.53 5(3 55) › (5 ›7) $059) 
b) {(2 »3) ›(3 ,4) (291) 93 ,5)} 
(©) {0 ›3) (1 +3) (2 43) (3 ,3)} 
(d) {3 5) (1,5) › (0,5) › (2 ,5)} 


(3) If f : —— R and f maps a number to half its square added to 3 
s then f (2) = sneer 


w4 (b) 1 СЕ (95 


( 4) IF Ñ is the set of the natural numbers » which of the following represents a function 


from М ——e N? 


@ у 09 = 2 0)gO9-1-x 

()h0922X43 (4)n Q0 - L7 
(5) lf f: {13233 54,5] — В where f (X 42) 23 X+ 1 «then (3) = -. 

(a) 10 (9 (с) 4 (d) 1 
(6 ) The domain of the function f where f (X) T 

(a) В (b &- {8} (c) R&- (21 (à) R- {4} 
(7)Iff :iR*——-R „рон ыі » then the domain of the function is --------------- 

(а) Ж (b &- {0} сс" (@R-{-1} 


, Exercise 


Real functions 094 артай.” шиг 
ФАрру Ф Higher Order Thinking Skills ШЕ 


58 Multiple choice questions | Test yourself 


Choose the correct answer from those given : 


122 From the school book 


$ (1) тай the following relations › y is a function in X except --------------- 


(а)у=3Х+1  (DysX?-4 ()Х-у2-2 (d) y =sin x 
$ ( 2 ) Inall the following relations › y is a function in X except -- - 

(a)y=cosX (Ы)у=2 (Qysx?-1 (y 2x?^«1 
$ ( 3) The domain of the function f : f (X) = 5 is +--+ 

(а) В (b) в (0151 (d) {0,5} 
‚ ( 4 ) The domain of the function f : f (X) = 21 не 

(а) Ж ъв-{-+} ©в-{-1,2} @R-{2} 
© (5 ) The domain of the function f : 700) = c sy is 

02: 09 (55-51 ()R-(5] (à) R- [55-5] 
: i ЭЭР” LUE usse 
© ( 6 ) The domain of the function f : f (X) = Wags 

(a)R-{1 5-1} ®ФВ-{0,-4} ()R (à) R- {0 54} 
© ( 7 ) The domain of the function f where f (X) = m — 

X^-X-1 
@R (b) &- 15] (c)R-{2} (d)R-{-2,-5} 


WEP) од taal) ol - ike oot, - pole 9 


UNT 
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1 


$ (8 ) The domain of the function f where f (X) = 58.23 ds ems 
(a) - {3} (b) R-{7} (c)R-{051} (d)R-{0>1,>-1} 
( 9 ) The domain of the function f where f : R? — —& R «f (X) = Ec 18 M 
(a)R (92-10) (с) в (d)R-{1} 
(10) 20 If the domain of the function f : f (X) = ——2——— is R- {3} s then К = еее 
Х"-6Х-К 
(a)3 (b) 9 (c)+9 (d) 18 
(11) £2 The domain of the function f : f (X) = X43 is «+ 
(а) В (b) R- {3} (© [3 = [ (9 ]- = »3[ 
(12) The domain of the function f where f (X) =4-xis — 
(9451 «= :4[ © И = | (d) ]-= 54] 
© (13) LL] The domain of the function f : f (X) -(х-58 няни 
(а) [5 ›=[ (6) ]- »5[ (R OR 
© (14) The domain of the function f : f (X) 9х2 €— 
(а) |-3,3 Ы (c) R- ]-3 »3[ (d) [-3 3] 
| (15) (11 The domain of the function f : f (X) = 2 = is - 
(a) [4 = (9 4 = (c) += ›4] (d) ]-=›,4[ 
© (16) The domain of the function f where f (X) 2+4 рен 
(а) В (b &- {4} (c)R- {0} (d)R-{-2,2} 
ў 


(17) (11 The domain of the function f where f (X) = iS e 


5х6 


(а) R- {5} (5) &- (6] (c)R-{1 5-6} (d)R-{-1 56} 
(18) If the domain of the function f : f (X) = ————15 ]-3 ›<[ » then a = -++--++ 
Х-а 
(а) з (b)-3 (c) 3 үз 
(19) If the domain of the function f : f (X) = 1 is R , then a can not be equal з 
x +a 
(a)5 14 (©) zero. (99 
-4X+3 > X<3 
(20) If: f (x)= E > 3<X<8 >then f (10) = =- 
| IX FI p X>8 
(a) - 37 (b) — 1000 (c) 301 (d) 43 


> Exercise 1 Do 
8 


| (21) The domain of the function f where f (X) = | =й ж A. нь 
3 » Х»2 
(а) Е (b) R- {3} (c)R-{-2} (@) R- {2} 
(22) The domain of the function f where f (X) = | m Us | ÍS ee 
2-X > 1«Xs2 
08-11 (6) [0,2] (c) R- {0,2} (a) 0521 
0 > x<0 
(23) The range of the function f : f (X) -| зын 
1 > х»0 
(a) {1} (b) {0} (c)R (4) {0 51} 


$ (24) The figure which represents y as a function in X is === 


(b) 
(26) The opposite figure represents ..........---. 
(a) function f : [-4 ›2] — R 
(b) function f : [- 4 e. [ — R 


(c) function f : [-4 ›2] — [- 2 +3] 


(d) relation between X › y but not a function. 


UNIT 
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© (27) The opposite figure represents the curve 


of function f » then its domain is --- 
(2 8-1-45-1) (5 ]-4 zil 
© [4 sf @[-4›=[-{-1} 


e (28) The opposite figure represents function of X 


s its domain 18 
aR ()-1-252| 
(c) R - [-2 2] (d)R- {0} 


(b) 2 
(30) The range of the function 


shown in the opposite figure is - 
(а) {1} 
(b) {1-1} 
1-1) 
(d R- {0} 
(31) The opposite figure represents a function of X › 
its range is =e- 
(a) - [0,2] 
(b) &- {0} 
() R- [0 ,2[ 
(d) R -10»2| 


» Exercise 1 2 Es 


& (32) In the opposite figure : 
First : The range of the function is ----.---------- 


(а) R {0} (b &- [-2 2] 
(с) Ж (à) [-2 52] 
Second : The function is increasing in --------------- 

(а) ]- х 0[ only (b) 10 »«| only 
(©) += »0[ 51054 фЕ-1-252| 


& (33) In the opposite figure : If the drawn 
curve shows the function f » which of 
the following statements is true ? 
(a) The function increases on its domain. 
(b) The function decreases on 1-5 ,- 2| 
and increases оп |0  =[ 
(c) The function increases on each ]- œ 521 , ]- 2 >of 


(d) The function increases on each ]— = 5 O[ > JO > <f, 


$ (34) The opposite figure represents the " 
curve of the function f which of the 
following statements is false ? 


(а) f is constant on ]- 2 > 1[ 


i 1 x x 
(b) f is decreasing on ]1 54 Saag tes 
(c) f is increasing on ]- 3 +- 2[ 
(d) f is constant on ]- 3 ,4[ p 
& (35) In the opposite figure : А 
1 


If the function decreases оп JO ›а[ and constant 
on ]b | »thena—b= 
(a) 5 (b) 1 
(0-1 (9) 3 


If X and y are two real variables › then determine which of the following relations 


Ї represents a function in X : 
(1)у=2Х+5 (2)у2=х+4 (3)у-(х2-4 
(4)(х-у)?%=5 (5)у=2 (6)х=3 


E 
5 1 
э © Understand OApply Фь Higher Order Thinking Skills 


ae Determine the domain of each of the real functions defined by the following rules : 


Y __ 2Х+3 = 8 
(1 1700-52222- (2/0975 5 
(3)f00- FS (£200 7 57 


[^] Determine the domain of each of the real functions defined by the following rules : 


(19/00-1х (2) рд, i 
Үз х-5 
(3) Ц1700---3 (4) 2700---1-- 


Tea Tx 


a Determine the domain of each of the real functions defined by the following rules : 


-3 X«3 i х<2 
к= (2)700- ? 
5-3 s X53 -8 » 2«X«4 


(гоо | 


зх , xe[o.2] 
ШОУ > хє].4[ 
X+2 5 хЄ[4,6] 


O Пел: xX—.Randx={1 ,2,-2,-3} 
» find the range of the function if f (X) 2 5 X-3 


ШИ: {1,2,3,4,5} —  Z* whereg 024 X-3 
( 1 ) Write down the range of the function. 


(2 ) If (К) = 17 › find the value of К 


» Exercise 1 2 ER 


[Г] Determine the domain and range › then discuss the monotony of each of the functions 
| represented by the following graphs : 


a) Gm, (3) 


(4) (5) (6) , 


4, Choose the correct answer from those given : 
( 1 ) If the relation between the sum of the interior angle measures of a polygon (y) 
and the number of its sides (X) is y = Ж (X — 2) › then the domain of this function 


Ж лана» 


(а) IR* (b) R- {2} (c) Z* (4) 27-11»21 
( 2 ) The domain of the function f : f (X) =; UU -— 
x-2 
WR (b) R—- {2} ()R-[0.2) (28-18) 
( 3 ) The domain of the function f : f (X) = Ke фен 
(3х-х 
(91 0-4| 0 ]-= - of (© [0 ›=[-{} @1,=[-{3} 
( 4 ) The domain of the function f : f (X) — — —— 
(х-1-3 
(a) [1 > oof (b) [1 «1-131 (© [1 =[-410} (4) [3 sf 


Exercise 


Even and odd 


functions 


И) Multiple choice questions | Test yourself 


Choose the correct answer from those given : 


ГҮ 
LL From the school book @Uncerstand | Ofpply ə Higher Order Thinking Skills 23, 
шин : mu 


1 (1) The even function from the functions that are defined by the following rules is - 


@ f Q9 2 o2 (6 f CO = sinX 
(c) f O02 Xcos X (d) f Q0 = Xsin X 
$ ( 2 ) The odd function from the functions that are defined by the following rules is =- 
(a) f C9 =X? sinx (b) f (X) = tan? x 
(с) f (X) = cos X (d) f G9 21 
© ( 3 ) The type of the function f : f (X) = 2 ани 
(а) еуеп. (b) odd. 
(c) neither even nor odd. (d) linear. 
* ( 4 ) The function f : f (X) 2 X cos X is = 
(a) even. (b) odd. 
(c) neither even nor odd. (d) linear. 


1 (5 ) The following rules of functions are even except +--+. 

(a) f (X) = sin X (b) f (X) 2 cos X (Qfoosx?-1 (ауу(х)у=1 

* (6 ) Which of the following rules is not even function ? 

ye (b) y 2 sec X (QysXiesinX (@)у=3х*+27 


ЕЗ 


» Ехегсіѕе2 Q — — 
ё 


OE O=- pihenni: 

(9f O07 755 0)fO0--fCx (0700-11-3)  (0fCo-f(i) 
© (8) If f is an odd function › f (1) 22 » then which of the following points lies on the curve of f ? 
(а) (7152) ((-1:-2) (c) (1 5-2) (9) (- 1 50) 

€ (9) If f is an odd function »a € the domain of f » then f (а) + f (Ca) = eee 
(a) zero (b) 2 f (a) (c)2a (d) f (a) 
(10) If f is an odd function › then f (a) - f (Ca) = -+++ 
| (а) тего. (b) f (а) (c) 2 f (a) (d) f (2a) 
(11) If f is an even function » then f (а) - f (Ca) = e+ 
| (a) zero. (b) f (a) (c) 2 f (a) (d) f (2a) 
(12) If f is an even function › 2 € the domain of f » then f (2) + f (C2) = eee- 
| (а) zero. (b) 4 (c) 2 (d) 2 f (2) 
(13) (22 If the function f is an even over [a » b] 5 then b = +++ 
| (a)a (b)-a (c)2a (4) а? 
(14) =н is a function where f : ]- 5 ›5] — R , f (X) = X? » then the function f 
Е (а) еуеп. (5) оаа. 
(с) Ппеаг. (d) neither odd nor even. 


© (15) If f : f (Х) 2 a X? +b X + c is an odd function › then с = - 


(а)2 (b) 1 (c) zero. 
© (16) If f : f Q0 =X? «a X +915 ап even function » then a = =+- 

(a) 6 (3 (c) zero. (d)-6 
© (17) If f Q0 = 3Ó - x thenl f 99 f C= 


(a) zero. (b) 1 (c) 2 (d) 4 


© (18) If f : f (20 =a X? + b is an odd function and the curve of the function passes through 
the point (2 » 8) > then a+b?= 


(a) zero. (0)-1 (с) 1 (4)5 
© (19) The function f : f (X) = X? + 5 X is symmetric about ............. 

(a) the X-axis. (b) the y-axis. 

(c) the origin. (d) can not be determined. 


(ИРУ ДВ Tus) oti - zs ocu, - Haleg 
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$ (20) The function f : f (X) = xta xta ig symmetric about - 
(a) the origin. (b) the X-axis. 

(c) the y-axis. (d) it has neither symmetric point nor symmetric line. 

5 (21) The function f : f (X) = sin 3 X is symmetric about the point .............-. 

(а) (0 ›0) (b) (3 ›0) (с) -3 ›0) (9) (-3 $3) 


* (22) Which of the following functions is not even ? 


BIEN MM 


(a) (b) (c) 
* (23) The opposite figure represents the curve of the function f 


зел Велл 
(a) linear. (b) an even function. 
(c) an odd function. (d) neither odd nor even. 


(24) L The curve represented in the opposite figure is symmetric about the straight line 
PPO: 


whose equation is . ia 
(а) X20 (b y-0 
(c)y=-2 (d) 3:22. 


142 In each of the following figures » mention the curve which is symmetric about 


the X-axis ; the y-axis or the origin point : 


Fig. (4) 


Fig. (5) 


» Exercise 2 Qus 
• 


Fig. (6) 


LL] Determine which of the functions represented by the following graphs is even » 
odd or neither even nor odd : 


(2) 


(3) 


Each of the following graphs represents the curve of the function f › determine whether 
the function f is even › odd or otherwise verifying your answers algebraically : 


Ca Fig. (1) 


£1 Fig. (3) 


19 


UNIT 
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2 Use the following figures to answer the following questions : 


ш Fig. (1) Fig. (2) Fig. (3) 


First : Complete the curve in each of fig. (1) and fig. (3) in your notebook to get an even 


function over its domain. 


Second : Complete the curve in each of fig. (2) in your notebook to get an odd function 
over its domain. 
‘Third : Determine the domain and the range of the function in each case » then 


investigate its monotony. 


Determine which of the functions defined by the following rules is even » which is 
odd and which is neither even nor odd : 


(1)&1f00-5 (2) DF 092x*«x?-1 
(3) 27009-3Х-439 (4)709=Х?-3х+4 
(5) 00=х3 (x?-1) (6)700=(х- 3) -7 
т 2X2 EPA 
Uomo: (8)убд=^®-—®- 
3 
(9)22Р00-1х-3 (10) f£ 09-13 +x 
=x3_J1 = 2ү 
anfoosx?-c az£69-(x-i) 
(13) 17 (9 = X cos x 14)f (9 = 2X. 
(15)f оо =~ SSX (16) f Q9 =X? sin? x 
+ 
(17) f 09 = Хэт x3 (19)/ oo == 
xX" + sin X 


> Exercise 2 Эзнэ 


CA It f, +f, and f, are three real functions where f, (X) = X? › f, (X) = sin X and 
1,00-5Х 2 , tell which of the following functions is even » odd or otherwise : 


(1) fy* f; (2) fi*fs (3) fix fa (4) fax f; 


| Let f, > f, › g, and g, be real functions such that : 
f, 00 9 X* sf, 00 = cos? X › g; (O 2 2 X? and g, (0 - sin? x 
Determine which of the following functions is even › odd or otherwise : 
* 


а 


(1) fi *£ 6335-5 | (3)g *& 
f, 


(4) fi xg (5)g X& (6) 


Determine which of the following functions is even » odd or otherwise : 


(1)1:Ё---8,1(Х5) =X+2 (2) 70ф-х2./:7---2 


(3) у: [-3 ›3[—-,700=3х? |(4) f Q9» X2, f :iR* — R 


(5) f:f =x? xER- {3} 


Choose the correct answer from those given : 


( 1 ) If f is an odd function whose domain is R › then COs TO. - ЛГУ A 
(а)5 (5)-5 (c)2 (d)-2 
(2) If f is an even function whose domain is R » then норе ХЭС 
(а) 5 (b) -5 (c) 2 (d)-2 
( 3.) If f is an even function and f (X) + X? f (- X) 23 sthen f (1) = 
| @ + (b) 1 ©з (d)2 
& (4 ) If f is an odd function and f (1) =k and f (X+ 2) = f (X) + f (2) 
o then f (3) = 
(a) zero (b) 3k (c) 6k (d)9k 


Graphical 
representation of 
basic functions 
and graphing 


piecewise functions 
1 


(2 From the school book Understand OApply — 6% Higher Order Thinking Skills 


© ( 4) In the opposite figure : 


The range of the function is -------- 


(а) {1} (b) {1-1} 
(1-1) (d): 
X >» X>0 
© (5 J The range of the function f : f (X) = ÍS seaiaseeneee 
-25 Х=0 
(a) R* (R'-[-2] (c) R*U {-2} (d) R 


A 


Test yourself 


Multiple choice questions | 
Choose the correct answer from those given : 
o ( 1 )If f(X) = 5 » then the domain of the function f is ---- 
(а) ж (b) R* (с) {5} (d) R- {5} 
P (2) ИХ (X) =7 sthen the range of the function f is --------------- 
(а) Ж (b) в (с) {7} (d)R- {7} 
© ( 3 ) The range of the function f : f (X) = 0 when Жай 1122-2227 
1 when X>0 
(a) {1} (b) {0} (c) 


»Exerise3 QD 


е 
(6) С The function f where f (X) = | 2 5 | gh is symmetric about 
the point -------------- 
(а) Q ›0) (b) (-2 ›0) (c) (0 +0) (d) (2 5-2) 
© (7 ) The axis of symmetry for the function f : f (X) = X 2 is ће straight line «+--+ 
(а)у=0 (b) y=X (c)y=-X (d) X20 


ЖЭ ы Hx. А 
15 increasing on - 


x , х»0 


(а) Ж (b) R^ (c) R* (а R- {0} 


| (8) The function f: 509 =| 


° (9) The curve of te шеол 00 =] 


(10) In the opposite figure : 
The curve of the function f is defined by the rule f (X) = 
> X>0 


e » X«0 


s X20 


(5 › X«0 
X«0 


© » X>0 


» X22 


@) » X<2 


м-ә we" RIS x" 
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Graph each of the following functions and determine its range : 
(137:1-3»-15152)--1-357| » /()-2Х-3 
(2) в: [1 .5[—+R , g()=X+4+1 

(3) Og: Je- 1[—R › g0921-x 

(4) f:f (X) =-3Х+7 forevery XER 


UNIT 


Cff: [2,6]. в where f (0=[4-Х > -25Х«1 
х > 15х56 


» graph the function f and from the graph deduce its range and discuss its monotonicity. 


E Graph each of the functions defined by the following rules and from the graph 
|, find the domain and the range of each function and discuss its monotonicity and 
its type whether the function is even » odd or otherwise showing its symmetry : 


8208-8 Жы? 
(f= (2)800-522, 


[4| Represent graphically each of the functions that are defined by the following rules › 
| from the graph find the domain and the range of each function and discuss its 
monotonicity and its type whether it is even » odd or otherwise and show its symmetry : 


(1) f :]-9 ›3[ — R where f (0) 22 are > Xs0 
-3 5 420 
2 > Х>1 X«2 5, ХЄ[-2›1] 
(3)f00- «ore 
" 4 > Хк1 -х+4, ХЕЙ,4] 
= 2 
mrw, >» X<-2 «og > Х<0 
х ? Х»-2 х > Xz0 
3 3 
Шин E MSS aoreo- [7 dit 
1 > b EI 2-X 5 X21 
cog roo» 1 dico ao ca feo =|"! E 
EA > Х»0 x? , x50 
8 ^ х=-3 2 > -3З<Х<-1 
amen» [in з «8443 (2)709-10 + -1«Х«1 
3 > X23 2 » Texas 


-X-15 -4sX«-2 
(13) f 9-11 s =®©Х=я2 
Х-1 » 24Х4 


Exercise 77 


Geometrical 
transformations 
of basic 
function curves 
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ЗЇЙГ Multiple choice questions | уаш 


Choose the correct answer from the given ones : 


(£20) Verf gt Wg) OW — LE obst- Өгч) 


1 @Understand — OApply Ф Higher Order Thinking Skills 


UNIT .— 


1 


: (37 НУ (Х) = » then the graph that represents the function f is --------------- 


Х-2 


(а) (b) (с) (d) 


(a) (b) (c) (4) 


( 5 ) If the curve of the function g : g (X) = X? is translated two units in the positive 


directions of the two axes then the function represents this translation 


is f ie 
(a) f (X) = «2 «2 (b) F(X) = «29-2 
РРР (à f (X) = (x-2)? +2 


4 (6 ) Which of the following functions represents the curve in 


the given figure ? 

(а) f C021X-41|-3 
(b 709-1Х-41-3 
(©) f O02|X € 4|-3 
(d) f (Хх) =|Х+4|+3 


» Exercise 4 ? _ 


è ( 7 ) Which of the following functions is 
represented in the given figure ? 
(a) f 09-2 (X-D'«2 
(0f 09-21-(x-2* 
(©) f 092 2- (x - ? 
(d) f = X « 1? -2 
( 8 ) LL The point of the vertex of the curve of the function f : f (X) = (2- Ks 


(а) (2 +3) (Ы) (2 ›-3) (с) (-2 »3) (d) (-2 ,-3) 
© ( 9 ) The symmetric point of the function f : f (X) =X? = pig 
(а) (0 ›2) (b) (0 »—2) (с) (2 0) (9) (-2 › 0) 
© (10) The symmetric point of the function f : f (X) 23 - (X + 2)? is -- 
(а) (3,2) (b) (2 › 3) (с) (-2»3) (Ф(-2»-3) 
© (11) 122 The point of symmetry of the curve of the function f : f (X) = x *4isee 
(a) (3 ›-4) (b) (-3 5-4) (с) (3 4) (d) (-3 +4) 
(12) The symmetric point of the function f : f (X) = ан ise 
(a) (1 +0) (b) (0 1) (c) (0 +0) (d) (1 »- 1) 


(13) CL] If f is a function where f (X) = x „анна symmetrie poeot ihe timation 
g: g 00 = f (X4 Dis nen 


(а) 150) (b) (0,1) (с) C 150) (d) - 151) 
(14) The vertex of the curve of the function f : f (X) =| X+ 3|-2 is eers 
(а) (352) (b) (-35-2) (с) (-3 »2) (d) (3 »-2) 
$ (15) The curve of the function f : f (X) =| X - 2 | is symmetric about the straight line -+ 
(а) X22 (b) X=-2 (c)y=2 (фу--2 
$ (16) The axis of symmetry of the function f : f (X) = X? — 1 is the straight line -+--+ 
(a X21 (b) X20 (c)y=1 (d)y=0 
а If f (Х) = TT » then the equation of the axis of symmetry of the curve of the function f 
desunt 
(а)у=0 () Х-0 (Qy-X (d)y=-X 
(18) The function f : f (X) = (X — 1)? + 2 is increasing on the interval... 
(а) 8 09 JI > ef (о ke sil «91-1, 


UNIT 
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5 (19) The function f where f (X) = Es is decreasing on the interval ---- 
(a) ]- 5 5 1] (b) ]- e s 1[ 5 JI sel 
(ОТ! (d) Lo 52[ 5 ]2 of 
© (20) The range of the function f where f (X) = (X— 3)? + 4 is ——— 
(a) J- »3[ (6) [-3 »4] (©) [4 s (9 |-= »4] 
(21) The range of the function f : f (X) = 3 — (2 — X)? is -+--+ 
| (а)]-®,2] (b) [2 ›=[ (с) ]- » +3] (d) [3 ›=[ 
© (22) The range of the function f : f (X) 22 -x ee 
(aR (b) R- {1} (c)R- {2} (d) - [3] 
© (23) The range of the function f : f (X) 2| X-2 | is ~- 
(a) 0 ›=[ (b) [2 ,=[ (©) [0 ›=[ (9) ]2 ›=[ 
| (24) The range of the function f : f (X) 22-|3-2 X | is --..-......-... 
(a) + »2] (91-24 ESI (à JL 5-2] 
© (25) The range of the function f : f (X) = Ixl ÍS өнөө 
(a) JO ,=[ (b) ]- = ,0[ (c) R- {0} (à {1 5-1} 
© (26) The curve of the function f : f (X) = ге + 4 does not intersect the line ............... 
(a) X2-3 (b) x23 (c)y=-4 (d) y=3 
© (27) If y = f CO is a real function › then its image by translation 3 units vertically upwards 
is g (X) = ние 
(а) f (X-3) (b) f X3) (с) f O0 +3 (d) Q0 - 3 


Ї (28) If the curve у = f (X) represents a real function then its image by translation 5 units 
vertically downward is the same as g (X) = --------------- 

(a) f (X-5) (b) f (X45) (с) f (X)+5 (d) f 0-5 

© (29) LA The curve of the function g : g (X) = X? + 4 is the same curve of the function 
fSPOOSE 2 by a translation of magnitude 4 units in the direction of -------------- 

(a) OX (b) OX (c) Oy (9 Oy 

? (30) The curve of the function 8 where g (X) = | Х | 2 15 the same as the curve of the 
function f : f (X) =| X | by translation two units in direction of --------------- 

(a)OX (b)OX (© Oy (d)Oy 


» Exercise 4 2ш= 
ò (31) "р is a real function whose domain is [-3 » 4] » then the domain of 
8:8(0) =1 (0) +2189 
(а) [-3 ›4] [1,6] (о) [-5 +2] (в 
о (32) LL] The curve of the function g : g (X) =| X +3 | is the same curve of the function 
f:f 09 =| X| by a translation of magnitude 3 units in the direction of эн. 


(a) Ox (b) Ox (©) Oy 212) 

о (33) If y = f (X) is a real function » then its image by translation 4 units to the left 
isg (X)= 
(a) f (X—4) (b) f (X 4) (c) f 0*4 (d) f 00-4 


(34) If f is a real function whose domain is [- 2» 3| > then the domain of 
g: g (X)=f (X—2) is oe 
eS (6) [-4>1] (c) [0,5] (d) 


о (35) Еф: f (© = — X? move 3 units to the right and 2 units down › then resulted curve is 
g (X sthen g (4) = зе 


(а) -3 (b) - 16 (c) 16 (4)-7 


о (36) If the curve f (X) = — X? moves 4 units to the left and 2 units upwards to become 


the curve р (X) » then g (— 2) = 


(a) - 218 (b) 214 (c)6 (4)-6 

$ (37) The curve of the function g : g (X) = X is the same as the curve of the function 
f: F (X) = 7 by reflection in the X-axis. 
(а) х 5-х (c) Х+1 (4)-Х-41 


$ (38) The product of the slopes of the two straight lines f (X) = а X + b and its image by 


reflection in X-axis equals --------------- 


(а)1 (b)-1 (c)a (d) -a° 
$ (39) The curve of the function g : g (X) = 1 — | X | is the same curve of the function 


f:f (0) =| X| by reflection in X-axis » then a translation of magnitude one unit in 


the direction of --------------- 


(a) Ox (b) OX (c) Oy (d)Oy 


UNIT 
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Use the curve of the function f where f (X) = X? to represent each of the functions 
га 
that are defined by the following rules › from the graph find the domain and the 
range of the function and discuss its monotonicity and its type whether it is even › 


odd or otherwise and write its axis of symmetry : 


(1) Qi 8 (0=х2-3 (2)800--хХх2-4 
(3)t2g00-2-x? (4) 050 =-(х-3) 
(5)E2 8002 e 1? (6)E3g002(x-2P 41 
(7) #0 =(х-1)-2 (8) (00 2 (X42)?-4 
(99 Шв00--4 x? (10) 2 g 0 =2- 5 05-57 
(1) gQ0 = х?2+4Х+4 (12) (1ЕС)у =х2+4х+1 


Use the curve of the function f where f (X) = X? to represent each of the functions 
that are defined by the following rules › from the graph determine its domain » 
range » discuss its monotonicity and its type whether it is even » odd or otherwise 
and write its point of symmetry : 


(1) 0 #0 =х3+4 (2) [9 =00=х*-5 
(3) 9 #09 =(х-3} (4)5 (00 2 QC 2? 
(5) 3 g()=-(«-1) (6)g092 (2-20? 
(7) @ 80 =(х-1) 2 (8)Е(Сф-(Х417-2 
(9)8(Х)-2-(Х-1у (10g09222X?-1 


Use the curve of the function f where f (X) = | X | to represent each of the functions 
that are defined by the following rules and from the graph determine its domain › 
range and discuss its monotonicity and its type whether it is even › odd or otherwise 
and write the equation of its axis of symmetry if exists : 


(1)в8090=|Х1-3 (2)£3g0922-IXI 
(3)g092|x-3l (4) 02 gQ@=-|x+5| 
(57аЕС0-1Х-21-1 (6) в (0 =1х-2|1+3 
(7)g09-2I2-X|* 1 (8)E3g09-24-Ix-2| 


» Ехегсіѕе4 Do 
е 


(9) 091800 =21х| (10) GQ g 09 221x-7|2 
an £3g092-21x-1l (12) Q g (0) =5-2|х+2| 
Use the curve of the function f where f (X) = to represent each of the functions 


that are defined by the following rules › from the graph determine its domain » 
range and discuss its monotonicity and its type whether it is even › odd or otherwise 


and write its point of symmetry : 


(1)g09 x *2 (2)800-5241 
(3809-3355 (4) 2809=515 
(5)800=515+3 (6)02800=515+1 
(7)800= 11-3 (8) 00= 2-3 
(9)800- 522 (10) £2 g 00= 20-2 


И some geometric transformations are applied on the functions f »g 5h where : 


ҒО) = х2, 8 (0) = х? .һ (0 = i to get the functions represented by the following 
figures, complete : 


Fig. (1) Fig. (2) Fig. (3) 
( 1 ) The rule of the function in fig. (1) is 
( 2 ) The rule of the function in fig. (2) is . 
( 3 ) The rule of the function in fig. (3) is ===- 
( 4 ) The range of the function in fig. (1) is -++--++ 
(5 ) The range is R in fig. нэн 
( 6 ) The point of symmetry of the function in fig. (3) is ----- 
(7 ) The equation of symmetry line of the function in fig. (1) is -------- 


= 1 
2 
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[6 | Write the rule of the function f that is represented graphically by each of 
* the following figures : 


(Th y (2) : (3) , 


Ез If f »g >k ›п аге real functions where f (X) = X? »g (Х=Х?%.К(Х)=|Х]. 
n(X)= + » then represent each of the functions that are defined by the 
following rules showing its domain and range : 


(131,00-1 K+) (2)f,092f 09-1 
(3)f,09-2- f (X- 1) (4) 5 600-80Х-1) 
(5)8,5(00-8(Х-1)-2 (6)к,00-4-к00-3 
(7) n, Q92n(x-2) (8) п, (00 =2-п (5+1) 


— 


» Exercise 4 9: 
e 


п Draw the curve of the function f in each of the following and determine its range 
© 


and discuss its monotonicity : 


5241 3 x>0 
creo 
-38-1 » X«0 
. X^.1 5 -4«Х-0 
(2) Ш2700- 
-Х2-1.  0xXx4 
Ха х>0 
(3) лоо р = 
-1 , X«0 


Choose the correct answer from those given : 
(1) If f is a polynomial function and f (X) 20 at X € [-3 51 0} › then the function 
g: g (© f (Х- 3) cuts the X-axis at X E 
(а) {-3 51,0} (5){3,0,-2} (0 {05354} (d) {-6 52 50} 
(2) ШГ: : f Q0 = (Х-а+ 1)? +b – 2 is a quadratic function whose range is [1 » s| and 
the curve of f passes through (3 » 2) » then a = s. 
(а) +4 (b) 3 or 5 (с)Зог-5 (d)-3 or 5 
( 3 ) The curve y = 3 (X — 5)? +7 by translation 3 units in the positive direction of X-axis 


and one unit іп the negative direction of y-axis is ............... 


(a) y=3 (X+8) +6 (b) y =3 (X-8)?-6 
() y=3 (X-8)7 +6 (d) y=3 (X+8)?-6 
Х3+2 5 x20 
(4) ЕГ:100- is symmetric about y-axis › then g (X) = =e 
g(X) > Х«0 
(a) Х7-2 (b Х2-2 ()-x342 (4)-х7-2 


lo:t) of ele Y / Ge B old - Le obat- раба 


Exercise 


Solving 
absolute 
уаше 
equations 


LL From the school book @Understand ФАрріу ə Higher Order Thinking Skills 


Ў Multiple choice questions Test yourself 


Choose the correct answer from the given ones: 


© (1) The solution set of the equation : | X —2 | =3 is -+ 


(а) {2,3} (b) {-1 55} (с) [-1 55] (d) {5 5-5} 
© (2) The solution set of the equation : |5 X-1|+4= 1 in іѕ............... 
@ {=} =, $} © @ 98} 


© ( 3 ) The solution set of ће equation : |2 X-4| 2 | X & 1 | iis еее 


(а) {1,5} (515»-1) (o {1,-5} (9) {-5 5-1} 


© (4 ) The solution set of the equation : Х-31 2 18 eem where X #3 

(a) {5} (b) {1} (с) {5 51} (4) 9 
© ( 5 ) The solution set of the equation : X?22-|X]is өсөн, 

(a) (15-1) (b) {2 ,-2} (с) {1,-2} (d) 4-1,2 
© ( 6 ) The solution set of the equation : {4х?-12х+9 = Sis 

(а) {4} (1-1) (с) {4 5-1} «в 


© (7 ) Which of the following does not belong to the solution set of the equation : 
1Х-2141Х-1|1-32 


(а)-2 (b) zero (c)-3 (d) 1 


»Exerise5 Q = 
. 


5 ( 8 ) The domain of the function f о-в ани 
(a)R-{2}  mR-(-2] OR (d)R- {2-2} 
( 9 ) The domain of the function f : f (X) = Tm хөөөөөөөөө 
(а) Ё (9 {3 ,-3} (c)R-{3 ,-3} (d) ж- {3} 
(10) The type of the function f : f (X) = 5 is- 
(а) odd. (b) even. 
(c) neither odd nor even. (d) one-to-one. 
(11) The false statement in the following is -++--++ 
| (a)|Xyl=|Xllyl 091Х141-Х| 
(91x yl2lxl«lyl «x^ =| x] 
(12) Ifa» 0 » b «0 , then which of the following is always negative ? 
| (а)[аЪ| (Юа15| (c)|a]b (d)a+|b| 
(13) If a—b>0 , then which of the following could be equal to |a — b | ? 
(1)a-b Q)b-a G)|b-al 
| (a) only (3) (b) both (1) › (3) (c) both (2) » (3) (d) (1) » (2) and (3) 
(14) Ifa«0 «b »then|al+|b/+|b—al—|a—b | =~. 
(а)2а (b)2b (c)a-b (d)b-a 
Find algebraically in IR the solution set of each of the following equations : 
(1)1х|=7 «(75-7)» | (2) 0] |х|+3=0 «D> 
(3)4|x|-20=0 «[5s-5)» | (4э|Х-21-2 «(4-0)» 
(5)311Х-31-0 «{з}» | (6) EBIX 3/26 «43-49» 
(7) E312x-7|25 «{6,1}» | (8) £213-2X1I27 «{5,-2}» 
(9)3-1Х421-2 ={-1,-3}» | (10)21Х1-3-1Х| «11-11» 
a) Ш11Х-31-1Х-1| «{i}» | (12) 21Х451:41Х-3| «{-1}» 
(13) 21Х-11-12Х431-1-4--41»- | 140|2Х-61-1Х-3| «B» 
(15) Ц112Х-11-1Х-31-1-4441» | (16) 21Х-11-212-Х1-0 p 
(17) £0 |х2-4х-44-4 «16-21» | (88”1Х-312-1Х-31-0 «(5254)» 


(19) (2 (4х2-12Х «9 0x11 «dnd 


ГО e 


ЕЗ 
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(20)[х?-1|=|Х-1| «{1s0s-2}» | (201Х411|Х-1|-26 « {3735-373 |» 


(22)|x+1|?-3|x+1|-10=0 РЕШТ "А 


(23) (Х-57-12Х-10| {5.7.3}. | (2491 Х2-Х-10|-10 -«10--15-5441» 


Find graphically in R the solution set of each of the following equations and verify 
the results algebraically : 


(1)001х1-4=0 «(43-41)» | (2)|Х1-2-0 «Ø» 
(3) 01 [Х-4|=3 «{1,7}» | (43|Х-11-3-0 «{2,-4}» 
(5)2-1Х-421-0 «{0»-4}» | (6)2|x-3|212 «[9.-3)» 
(7)Ц112Х-5|1-3 «sas | (8у(х2-4х-4-3 эф йб» 
(9)[Д11Х-1|=|х+3| «{-1}» | (001Х-21--1Х-2| «iis 
aD£3lx47|212x«3]« {-31,4}- | 12) |Х-21-1Х-11-0 «2» 
(13) 01х-31=12х+11 «{-4,2} 


Show whether each of the functions defined by the following rules is even , odd or 
otherwise : 


(1)f 00 = Ххх] (2) (0) -х21Х1-1 
= „Х°св2х 
(33700 -Хх1Х-2144 (i= 


(5) f Q9 =2|X| аа X 2 X| tan X| 


Graph the function f: f (X) = |X —3]|- 1 and from the graph discuss its monotonicity 
» then find the solution set of the equation f (X) = 4 «(056)» 


Graph the function f : f (X) 2|2 Х+5|-3 , determine the range of the function and 
study its monotonicity. 

From the graph » deduce the solution set of the equation : |2 X + 5 |-3 =0 , then verify 
the solution algebraically. «[- 13-4)» 


Graph the function f : f (X) = 1 — | 2 X | and from the graph deduce its range and its 
monotonicity. 

Prove also that f is even. From the graph or by any other method 

» find the solution set of the equation : 1 —|2 X|2 —3 «{-252}» 


»Exerise5 @ 
° 


1 | Write the domain of the function f : f (X) 2| X- 2] ћеп draw the graph of f » from the 
graph deduce its range and its monotony and show whether the function is even or odd or 
otherwise › then find the solution set of the equation : | X— 2 | = 3 graphically and verify 


the solution algebraically. «[-155)» 


Graph the two functions f, : f, (х) 2|X- 1 [ава f; : f; O9 212 Х- 5 | » then from 


the graph deduce the solution set of the equation : f} (X) – f; (X) =0 «(244)» 


CO If f Q9 2 X? | X | » tell whether the function f is even » odd or otherwise and find the 

solution set of the equation : f (X) = 1 «(15-1)» 
ИШПИ Higher skills | 

Choose the correct answer from those given : 


© ( 1 ) If the domain of the function f : f (X) =—— is R- {2 5-2} s then a = ve 


|X|+a 
(a) 2 (0)-2 (c)+2 (d) zero 
© (2) If f (X)=|X—2|+4 » then the solution set of the equation f (X + 2) 2 6 
in Ris - 
(a) 10541 (b) {2 ,-2} (с) {2,4} (d) {-2 »-4} 
? (3) ЕГ()41Х-2144 sthen the solution set of the equation f (X + 2) = 3 
in ів 
(а) {1,3} в (08 (1-15-31 
© ( 4 ) The solution set of the equation | X- 3| 2 |3 - X | iniR 8--- 4 -- 
(а) {3} (6) {3 ,-3] с {© 
( 5 ) The solution set of the equation | X + 1 Ё«12Х-3|-0ш is -----...--...-. 
@{-1,=3} om ©{1,3} 9 
( 6 ) The solution set of the equation | X? -4 X & 3| 2| X3 |in R is = 
(a) {0 52} (b) {2,3} (c) {0 »3} (9) {0 52 53} 


Exercise 


Solving 


absolute value 
inequalities 


222 From the school book e Und 
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мн ЕР) 
Multiple choice questions | Jestyoutselt 


Choose the correct answer from the given ones : 
> ( 1 ) The solution set of the inequality : | X| «2 in R is v+ 


(a) ]-  » 2[ (b) [-2 52] (с) +2 >2[ (a) R-[-2 52] 
( 2) The solution set of the inequality : | X| > 3 in R is ee 
(a) [3 »=[ €) [-3 »3] ()R-]-3.3[ @R-[-3,3] 
э ( 3 The solution set of the inequality | X |» — 1 is ... 


(a) [0 ›=[ (b) (c) (d) - {0} 
( 4 ) The solution set of the inequality eS) мын 
(01-151| 0153 (©) [-151]-{0} @]}1,1[-{o} 
> ( 5 ) The solution set of the inequality : |3 - X |» 0 is ~ 
(a) ]- 3 ,3[ )R-[-3,3] (02-43) (d) 
+ ( 6 ) The solution set of the inequality :|3-2 X| € 1 in Ris s- 
(a) [1 ›2] (b) 11521 ()R-]1 »2[ (à) R- [1.2] 
О ( 7 j The solution set of the inequality Ka? 3 is- 
(a) Jo »4[- {2} 0910541-12) (010541 (010541 
> ( 8 ) The solution set of the inequality | X + 3| <0 is + 
(OA (b) ]-  .-3] © 13 sf @ {-3} 


> Exercise6 @_ 
° 


© ( 9 ) The solution set of the inequality : | Х-1|«-2ш R is v 


(а) -153| (bR-[-153] (90]-2»2[ (4) Ф 
| (10) Т:| Х| <а,аєЄє В* then XE -- 

GyR-[-asa] (6) [+a >a] ()&- ]- a al (d) J-a val 
© (11) The solution set of the inequality |2 X — 5| x9 is ............... 

()]- «7I €)-2:7]] ©@R-+2-7  (Ф8-1-257| 
1 (12) The solution set of the inequality |4 — 6 X | > 1415 ~- 

@ l (b) [2 +3] (9R- F2 3 ж - [52 »3] 
© (13) The solution set of the inequality л|х2-2х-1» 418 mM 

(91-355| &)R-]-355[ (со)]-3›5[ фЕ-1-355| 
© (14) The solution set of the inequality 4 X2 -12 X & 9 < 915 еее 

(а) [- 6 > 12] (5) [-3 ›6] ()R- [-3 ,6] (фж-1-356| 
| (15) The solution set of the шедшашу:(2Х-31416-4Х|52118----4- 

(а) [-2 5] ()В-1-255| (о ]-2,5[ (à {-2,5} 
© (16) The absolute value inequality represents that the score of a student іп one test (X) 

is including between 70 to 90 is ---- 

(а)| Х| 4590 (b) | X|=70 (c)| X-80|« 10 (d)| X-70|< 90 

(17) Number of the integer solutions to the inequality : | X— 2 | < 5 is өнө» 
(a) zero. (b) 7 (c) 9 (d) 11 


E Find algebraically in R the solution set of each of the following inequalities : 


(1)1Х-3155 «[-2,8] » (2)fülx-3|25 «R-]-2-8[> 
(3)12Х-3|«5 «154» (4)12Х-5|1»3 «®-[-4,- |» 
(5)12х+6|<4 «E5:-1]» (6) 115-х1>3 «X— [2 58]» 
(7) 112Х-31:7 «[-552]» (8) 12х+3|+2<1 «Ø» 
(9)|х2-6х49 <3  «[0+6]» (10) 23132-2Х412442-1-3-3» 
(11) |Х-21-12-Х1«46 «|-1,5[» 


1 @Understand ФАрріу — e& Higher Order Thinking Skills 


UNIT 


B CL] Using the following figures, complete : 


(1) (2), (3) 
у у 
у = s: = 
4-4 f 
EN PILIS 
1 3 A 
&(X)=2 
SiX)=[2x46] ЙА 
X ak Е 9 Р 
Р $345 3440 
y у y 
The S.S. of the inequality The S.S. of the inequality The S.S. of the inequality 
FO < g (0) inRis =. РО) > в (20) in Ris е РОО Sg (X) in Ris ee 


a Find graphically in R the solution set of each of the following inequalities» then 
$ : 
verify the result algebraically : 


(1) 1|х-1|«3 (2) 21Х-2155 (3) 2231Х-3|22 
(4)12-х1<-1 (5)|x+2|>-1 (6) Qx +2х+1>3 
[4] CA Write in the form of an absolute value inequality each of the following : 
9 
(1)-4<х<4 (2)0<х<6 (3) Х>220х<-2 


C3 Write the absolute value inequality which expresses : 

( 1 ) The student's mark in an exam ranges between 60 and 100 

( 2 ) The temperature measured by a thermometer ranges between 35°C and 42°C 
Choose the correct answer from those given : 

& (1)I£X&[-1 54] »then|2X-3|s —————— 


(33 (b)4 (c) 5 (4)-5 
© (2)The solution set of the inequality X? —4 X + 4>0 in Ris FEIN 

(a) R- {2} )R-{-2} (QR (45 
4 (3)The smallest value of the expression X L*1 1; НИЯ 

ЇХ--у| 

(а)-1 (b) zero (1 (d) 2 
Ф (4)1£2*- 61 ;then|X-6| e| X-5| 9 ————— 

(a)-11 (b) -1 (с)1 (4) 11 
5 (5) Ifa? b>0 ›-#-<0 thena” үа) = — 

(а)2а (b)-2b (c)-2a+2b (d) zero 


on Unit One 


Г] From the school book 


[1] LL] Trade: 


3x > 0x X«5000 


The function f : f (X)212 X 2500 , 5000<xX<15000 


З X+ 10000 > 15000 < X< 60000 


represents the amount of money charged by a company to distribute an electrical 
appliance in L.E. where X represents the number of distributed appliances. 
Find : 
(1) f (5000) (2) f (10000) ( 3) f (50000) 
«І.Е. 12500 » L.E. 22500  L.E. 85000 » 


ЁЗ С] Geometry : 
If P is the perimeter of a square of side length l , write P as a function of [Р (/)] 


» then find : 
(1)P(3) (гэв(42) «12 length units s 15 length units » 


EJ С] Geometry : 
If A is the area of a circle of radius length г » write A as a function of r [A (r)] 


» then find : 
(DA(1) (2)A(5) «LU square units 25 Л square units > 


ЕЗ LL] Trade : 
А grains merchant pays 50 L.E for each ton getting in or out of his warehouse for loading 


or unloading the goods. Write down the function representing the cost of loading or 
unloading » then represent it graphically. 


a LL] Urban communities : 

Rectangular pieces of land are specialized for youth housing in a new urban community. 

If the length of each is X metre and the area is 400 square metre. 

( 1 ) Show that the length of the piece of land is inversely proportional to its width. 

( 2.) Write down the rule of the function which shows the width of the piece of land in 
terms of its length. Represent it graphically. 

( 3 ) From the graph ; find the width of the piece of land whose length is 25 metre 
»then check that algebraically. 


« 16 т.» 


(хе) нЕ tau) ol - LE okak- Haleg 41 


UNIT 


1 


Industry : 

An iron gate whose two sides are 3 metres high and y 
its arc is in the form of a part of the curve of the 

function f : f (X) -а(Х- 2)? +4 has been designed 

as shown in the opposite figure , find : Алан 


( 1) The value of a Их 
( 2) The maximum height of the gate. 
( 3 ) The width of the gate. а d —— 


141 Roads : Two roads; the first road is represented by the curve of the function f 

where f (X) = | X- 4 | and the second one is represented by the curve of the function g 
where g (X) 23 › И the two roads get intersected at the two points A and В 

» find the distance from A to B known that the length unit represents 1 km. only. « 6 km.» 


111 A meteorological station has recorded the temperature of Cairo on a day. If the 
temperature has been 32? in difference 79 from its normal rate on that day. What is the 
expected temperature recorded in Cairo on that day ? « 25° or 39° » 


LO Athletic medicine : Bassem's weight differs from his ideal weight for 5 kg. What is 
his probable weight if his ideal weight is 60 kg. ? « 55 kg. or 65 kg. » 


[1] Ifa light ray falls on a reflective surface whose pathway is 
subjected to the modulus function › the measurement of the incidence 


жинге! : 
Incidence} Reflection 


angle equals the measurement of the reflection angle. 
In addition » the pathway of the billiard ball before and after colliding 
it against the table edge. 


The opposite figure shows a billiard player 
shooting at the black ball. Considering OXand ' ү 
бу the perpendicular coordinates axes › and | 
the path of the Бай follows the curve of the 
function f where f (X) = i 1Х-5| 


-2— — 4 units 


Does the black ball fall in the pocket B ? 
Explain your answer mathematically. 


Vacant jobs : One of the natural gas companies allows employing a counter reader if 
his height ranges between 178 cm. and 192 cm. Express all possible heights for the persons 
applying to join this job using the absolute value inequality. «1Х-185|57» 


Exponents, logarithms and 
their applications 


Exercise Exercise 


Exercise 


Exercise 


Unit Exercises 


Rational exponents and exponential equations. 


Exponential function and its applications. 


Logarithmic function and its graph. 


Some properties of logarithms. 


At the end of the unit: Life applications on unit two. 


Exercise 


) 


Test yourself 


I] 
From the school book 9 d^ Higher Order Thinking Skills LN 
(ar 


Multiple choice questions 


Гуа х ат = 
(а) а"? (b) à? ^ (c) 22? (d) ma? 
2) CA 1£3*-5 29 , then X=- 
| (a) - 7 (b) -3 (c) 2 (d) 7 


iyp3X45- 1 TEN 
3)1f3 = 57 then X= 


(а) -3 (b) 8 (c)- 8 (d)3 
i If5*-3 = 42-Х, then X= 
(a) 3 (b) 3 (c) zero (d)1 
5 ) The solution set of the equation : 5X74 gA is e 
(а) {2} (91-21 (012»-2) (d) {zero} 
(6) Co 1£2**1 2 5X*1 , еп: 3+1... 
(a) zero (b) 1 (c)-1 (d) 3 
(7 =» a= 
(а) а? OVES oa" (d) а? En 


» Exercise 7 Энш 
8 


8(8) (88 Pig (2) БЭ УБЕЙ наана 


577 
(92 (b) 3 @ (d)5 
(9) Ci ҥ2Х!—32 5 then X= -+++ 
(а) 5 (b) -5 (c) 55 (d) 10 
| (10) If 2* = 47 = 64 5 then X+ y e 
(a) 3 (4 (c) 6 (d)9 
о apx(1]^*7- 1 where a» zero » then a =- 
(a) 1 (b) -3 (c) 2 (d)3 
5 (12) The solution set of the equation : 7 шэн зайг эл" 
(a) {-2} (b) {-2 4} (с) {-2 3} (d) {2 5-4} 
© (13) 1f3%=2 > 2% =9 then Xy e 
(a)2 (b) 3 (c)8 (d) 18 
9 (14) If 5% 22 , then (25) =... 
(a) 10 (b) 625 (c) 4 (32 
9 (15) I£2* 2 5 then 2** 2 =... 
hr (b)4 (c) 10 (d) 20 
о (16)1£X3- 64 ЗБС = «mme 
(а) 512 (5) 16 (c)4 ($2 
$ (17) ех3-4 ЗББ Ж = 
(as (b) 16 (c)&4 (4) +32 
о (18) LB ие =9 othien ХЕ өөхөн 
(а) {27} | (Ы) [27 »-27) () {1} (9 
о (19) LB If X22 8 s then X= -~ 
(8) 4 : (5)-4 (с) 1 @— 1 
© (20) (128) 72 ............... 
(2^ | OE © (d)4 
© QD Ca (64) Tonene 
(92 $)-2 © @-1 
5 Q2 ta Nx = sse 
(a) xt (b)-x (xl (9) 1х] 


UNIT 


2 @ Understand O Apply & Higher Order Thinking Skills 


$ (23) If 2 x 4*-? = 16 then X= еее 


@ 7 (c) 44- @-14 
© (24) mé _ 3x68 — 
зв 
(a) 1 (b) 6 (©) i (a6 
© (25) If X sy ER › then x? у = een 
(а) ху? (b)| xy? | (© х2уб (d) xy? 
9 (26) Ш EE у= 
(a) ху? (5) 1х1у? (уа ху? (à) xly?| 
$ (27) I£2*-! 244 s then2*? = нее 
(a) 18 (b) 22 (c) 10 (d) 16 
$ (28) Ех =2у%=32 sthen Х+у=.- 
(а) 16 (b) zero. (c) 16 5-16 (4) zero » 16 
(29) The solution set of the equation : 3**! .3* = 12 in is ен 
(a) {0} (5 {3} (с){1} «5 {1,0} 
(30) The solution set of the equation : З= 10 ig c 
| (a) {1,2} (b) {0,3} (с) {3,4} (1-15-21 
(31) The solution set of the equation : х?- ЗЇХ-2 2-018---өө-- 
| (a) (158) b) {9,3} (c) {8} (9 {1} 
(32) The solution set of the equation : 95308 7 Lac e Dacos 
| (a) (051) {1,2} (©) {0 2] (a) {0,3} 
(33) The number of real roots of the equation : X" = а where n is an odd number is -------------- 
| (a) 1 (b)2 (c) 3 (d) п 
(34) The number of real roots of the equation : XÉ =a where a>0 515 еее 
| (a) 1 (2 (c) 3 (d) 6 
(35) The number of roots of the equation : D Tj иез» 
| (a) 1 (b) 2 (c)3 (d)4 
(36) The number of real roots of the equation : X * — —16 is - 
| (a) zero (b) 1 (c) 2 (d) 4 
(37) С The set of the real roots of the equation : (X — 2) = 16 equals --- 
» (a) {0} ©) {4} (c) {8} (d) o (0 4] 


» Exercise 7 2 
e 


5 
5 (38) The solution set of the equation : (X - 3)3 = 32 in Ris -+--+ 


(a) {2} (b) {11} () [11 4-5} (d) {-11 511} 
* (39) LL] Which of the following is not equal tof x 
@ ( үх) ( (х? (© x$ (d) (к) 


$ (40) Ifa «0 « b «c › Шеп which of the following does not belong to R ? 


(a) fab (Abc (ab «c «ас 


4 
о (41) г3Х-2-127 s then х= 


@t o) $ ©3 (06 

© (42) Ш I£2* 220 ,п<Х<п+1 »nisan integer › then п = 

(а) 4 (b)5 (c) 6 (d)7 
(43) If 2*=a53*=b ,5* - c s then (90) =- 


(a) abe (b) агвс (c) abc (dja+2b+e 


Second Ess 


Write down each of the following in an exponential form : 


| oot? (2) 12 п (За 


3 3 
ох х сву 1х (6) 
х? Та 
[2] Write down each of the following in a root form : 
{ (19 шаг (2) (353 (3)545 
(4) 18:38 (5) 8х3 | (6)ухїхх% 


E LE] If X" =a » find the values of X in IR (if found) in each of the following cases : 
7 (1)n=5,a=0 (2)n=4,a=81 (3)п=2,а=-4 (4)п=3,а=-8 


[4] Find the value of each of the following in the simplest form : 
[] 


UN aes? a»a(Wey? 


comNo-43y євс 1-7) (6 Aa- 15) 


enar 243+ (512 (8) t3 273- (69$ (9) (в)? + (93 


(10162 (11-32 55 (12) пз -Ysa 
(13) ca +1642 +35 | (4/ (гай (15) 221128 (а +b)" 


UNIT 


2 € Understand OApply «$, Higher Order Thinking Skills 


Find in the simplest form the value of each of the following : 


a»m ёр) (2) 1 ххх 
(3) (х3) (+x) (4) (3- b3) (34 atb3+ sf) 
comet АП 

а Та 


Simplify to the simplest form : 


(1) €£x9x8 ЕИ (2 бт (30) 28:227 22а 
(12 x 35 + (18)? х (15у2" 
-3 2 4n+l 2-2n 
3) m 007 ха2) «ae | (4) 1x4 xiu 
em 16 х (81)? 391+1 y 481-1 
_ 16Х-$кох+$ 1 3 
(таят de (6) 25 (Дд вту «5» 
2 d в ха % 
(7) GQ (125)3 х (81) 4х (15)-! «5» | (8) E32 ——:— b 
24 
Prove that : 1 
H шы 5х1 зазуХ-3хиХЧ _ 1 
Dig 22595", (2)09) 5x4)  & 
ana 3x18* (1969 X x4 7 
[ГЦ Find the error : 
H 2 
(1){х*=х (2) НХЗ=4 ,then X-8 
u Find in R the solution set of each of the following equations : 
(1) x?=36 (2) £3 х?=-49 (3) £I] x? = 125 
(4) £0 х°=-32 (5) 69 x'-- 128 (6) M x*- 1296 
3 
(Dax (8) x?- 128 (9) x 3-32 
d 3 
(10) £33x *- 2 (11) {x = 243 az (х2-4, 
3 5 3 
(13) M (x4 1)47=8 (14) Q (Х-5)2-32 as za œ- =32 
4 4 2 
(16) Qx«3$-8l am ({х+2)*=з (18) x3-5x344=0 
E Find in the solution set of each of the following equations : 
(1)Eg 3***-9 aah» (2) 25-4 «ty» 
(3)E27*-?-1 44)» (4) 02 41-х= 1 sj. 


48 


» Exercise 7 Эл 
* 


(8)5X*3z 4x43 «1-3» (6) 5**2=x**2 45-21» 
(7) Ш2х33Х-2-54 «(5)» | (8) Q 23%-6=5Х-2 «Ї» 
(9)2Х7-9-1 «{з»-3}ь ao (2) = 2% «(2)» 
ap m3) 7-4 Аар | 2 ga 2Xxs-X- & NEN 
аз (7)? -ю «(2-6)» | (14) 5Х-25Х34 "RIT 


Find in В the solution set of each of the following equations : 
(1) £323* «3! *X236 «(2)» |(2) 5Х5"1--5Х-1-26 «ин» 


(3155.42. ms «(2)» (4) 23%+1_93%-2 56 -йн 
(5) Ц19Х-з3х3Х-0 «01» |(6)2%425-*= 12 «{293}» 


(7)254-2 6 «(12)» |(8) £a 4X4 2X*! 28 «np 


LITE Higher skills | 
Choose the correct answer from the given ones : 
(1) it {2x3 IX > then х=. 
(a) 27 (b) 48 (c) 72 (d) 108 
(2) CA The number (5** ! + 5%) is divisible by -------------- for all natural values of X 
(a)7 y (0$ (c) 13 (d) 17 
(3) I£3* = 4° , then 9b + 162 =з 
(а) 7 (b) 12 (c) 20 (d) 25 
(4)12"=3 , 3-7 , T 511 Шей 2% = ss 
(a) 11 (5) 27 (с) 21 (d) 231 
(5) If XR" >n is an even integer » which of the following is true ? 
(а) X">0 (b) X" «0 (c) X" x0 (4) X"=0 
( 6 ) The equation xi- a has a solution in R {Ёз 
(a)a €i (Баев (уаЄЛС (d) a ER* U {0} 


ЕЕ Use the calculator to simplify the following operations 


(Round to two decimals) : Р " 
d27 17-2 
(1) 7502)? aa 1 ай 
4 


(Ул) Y of gg Toul) cid — Uke SLs, - Ja negl 


Exercise 


Exponential 
function and its 
applications 


112 From the school book @ Understand OApply oo Higher Order Thinking Skills 


(ЇЇ машы choice questions | 


Choose the correct answer from the given ones : 


(a) IR (b) R* (с) 
9(2) Шу: {00 =3Х*? ten f 2) = 

(а) 3 (b) zero (с)-1 
© (3) TF (0) =4Х-1 then f (X + 1) = 

(a) 4* (b) 4X*! (Q4X*? 
© (4) If f Q0 -2Х , then f 29 = ne 

(a)-2* cb) (1) ()2X*! 
4 (8)IE f CO = (5) Х sthen < шоо 

(a) 5 1 (с) 25 
$(6)Iff (x- D 22**! s then (X) = 

(a) 2* (b) 23-1 ()2X*2 
Ф (7) f Q9 2aX then f (X+ 1) x f(X-D = f C ) 

(a)2X+1 (b a? * (с)2Х 
© (8 )Iff GC 1) =2 апа f (а) 2 8 > then a = -+ 

(а) 3 (b) 2 (c) 4 


*(1)Iff:f OO -a*isan exponential function »then a € өө 


Test yourself 


(à)k*- {1} 
(d)1 
(à)2X* 


-X 
(4) 
CES 
(фу2Х-2 
(d) 2 


(4)5 


» Exercise 8 нше 
. 
® (9) If f 0923*-? » then the solution set of the equation : f (X— 1) = 81 is =+- 


@ {7} (945) © {4} @ {3} 


(10) If f= 2* , then the solution set of the equation : f (2 X) - f (X + 1) = zero 


(a) {o} (b) {0,1} (fil (91-11 


© (11) 00) =3Х » then the value of X which satisfy the equation : f (X + 1) - f (X—1) 224 


(а)2 (Ы) 3 (c)8 (d) zero. 
© (12) If f QQ =3~ , then the value of X which satisfy the relation : 

РОХ) —24 f (X-1)-f (2) =0 is «+. 

(2,4 (b) 2 » zero (c)2 (d)2 5-1 
$ (13) (22 The exponential function of base a is increasing if --------------- 


(а)а»0 (b)a»1 (c)0«a«1 (d)azl 


* (14) CJ The function f : f 09. = a” is decreasing on its domain зз. 


(а)а=1 (b)a>1 ()0«а«1 (d)a=-1 
: 1X. 
© (15) The range of the function f : f (X) = (4) js нөнөөөөө 
(a) өв өөс ®]-=›0[ (05 011544 
$ (16) If f 00 22? , then f (3) is decreasing when ХЄ............... 
(а) В (b) R* ()R^ (d) @ 


© (17) Which of the following functions is increasing on its domain ? 

wfco-(i)' | 700-3-* (лоо (2) гоо-5Х 
* (18) Іп (х= (ЇГ E » then it represents ............... 

(a) an exponential function with base (4) 

(b) an exponential function with exponent (X + 1) 

(c) not an exponential function because the base «0 

(d) both (a) and (b) 

(19) If f Q9 2 277! and the point (a > 1) Ею the curve of the function f › then a = s+- 
| @) + ®-1 є)2 @-2 


UNIT = 
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5 (20) If f Q9 =a” , then -... 
(a) f (X+y)=f (X) +f (у) (b) f (X-y)=f (х) – (у) 
(с) f (X+y=Ff (х). (у) (@ f (Ху) =f (X) -f Y) 


© (21) If the curve of the function f : f (X) = 2 ¥ is shifted one unit to the left 5 then the new 
function is g : g (Х) = еее 


(a) 2**! (b 2*7! (с) –2Х (ф)-21-Х 


| (22) CZ If the curve of the function f : f (X) = ах passes through the point (1 » 3) 
s then a = нэн 


(a) zero (b) 1 (c)-1 (d) 3 
9 (23) [Ш The curve of the function f : = 3Х is the image of the curve of the function 


g:g00- (3) by reflection іп --------------- 
goes )y=0 ()y=X (фу-зх 
© (24) CJ If the curve of the function f, : f, O0 = 3% intersects Негсигуе of the function 


fa: fa 00 =4- Xat the point (k +3) » then the solution set of the equation 


3X-4- Nig «m 
(a) {1} ( {2} © {3} (014) 
9 (25) (1) The curves of the two functions f : f (X) = 2% and g : g (X) = 3X are intersecting 
at ХХ = 
(а)-1 (b) zero (c) 1 (d)2 


| (26) The curve of the function f : f (0 = 5 X intersects the y-axis at the point ==- 


(a) (1 ›0) (b) (051) (с) (551) (d) (1 55) 
о (27) The curve of the function f : f (X) = 2X*? intersects the y-axis at the point =- 
(а) (051) (b) (0 » 2) (c) (0,4) (d) (0 »8) 


(28) The straight line y = 9 cuts the curve of the function f : f (X) = 3Xatthe point сезсе 
| (а) (051) (b) (2 +0) (c) (2 59) (d) (1 »9) 


о (29)1f the point (а » b) where а # 0 lies on the curve of the function у = 2X , which of 
x 
the following points lies on the curve of the function y — (1) 7 


(a) (a » b) (b) Ca »b) (c) (a »—b) @ (asto) 


» Exercise 8 Quas 


$ (30) If the point (a » b) Нез on the curve of the function y = 2 4 > then which of the following 


points lies on the curve of the function y = 2 дээ 


(a) (а » b) (b) (a - 3 b) (c) (a »b +3) (d) (a +8 b) 
© (31) Which of the functions that are defined by the following rules represents an exponential 
growth function ? 

х х 
wf00-2-* . /00-(1 7 Фгсо-3Х5 | @уоо=(2) 
© (32) Which of the functions that are defined Бу the following rules represents an exponential 
decay function ? 

e. X 
(a) f 00 =2* ofco-(iJ"  f00-3* | @убо=(2) 
9 (33) CJ Which of the following functions represents an increasing exponential function on 
its domain В ? 


x 
()y-3009* ()у=3 (21) | (v-34059* (qQy-005* 


(34) The opposite figure represents the curve of the function y = ах 


у 


з then a= ............... 
ын (53 
(c) 4 (d)9 


(a) (b) 
© (36) The opposite figure shows the function f where 
a)fo9-2**! 
(b) fx =2-* 
()f0923-* 


(d) f 09 =2* 


= 


= 
= 2 @Understand Apply 4 Higher Order Thinking Skills 


& (37) An amount of 5000 pounds is deposited іп a bank gives a yearly compound interest 
5% for 7 years = ·------.------- pounds. 

(a) 6750 (b) 7035.5 (c) 5350 (d) 8500 

& (38) Galal bought а car for 200000 pounds » if the car price depreciated by 0.4 % yearly. 
Which of the following functions express the car price after n years ? 

(а) y = 200000 х (0.4)" (b) y = 200000 (0.996)" 

(c) y = 200000 х (1.4)" (4) y = 200000 (0.2)" 


огт 


Show which of the functions defined by the following rules is an exponential 
T function » then determine the base and the power of each : 


(1f0922x? (2э100-4-б)5 
(30f 092 (491 б0-3:32-1 
soa) (6)100=С7Х 
If f (9) =5Х «then find the value of : 0059-2703) «d 


f (X+5)-f (X+4) 
! CAT f 00 2 3X , prove that : f (a) x f (b) =f (a+b) 
Г] 


T ша ХУ .fO9xf(X-1 _ 
ше. »prove that окуту 


дах “2(Х-1) ,706-1).17 
E am then prove that: "Se ост) = 4 


о 
n CI If (х) = 2* . find the solution set for each of the following equations : 
Е] 

(19700-8 «Bh» (+= «{-6}» 


(If f Q9 = 3** ! , find the solution set for each of the following equations : 
(1) f 09 =27 «ge (2316Хх-1-4 «{-2}» 


[aa pid РОО =7Х-? , find the solution set for each of the following equations : 
ә 
| (10709 =343 452 (2FEM=4 «(o)» 


54 
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> Exercise 8 Э 
e 


If f (0) 2 7** ! , then find the value of X that satisfies : 
fGOGx-Def(x-2)-50 «1» 


If f (X) = 3Х , then find the value of X satisfying : f (X + 1) + f (X— 1) = 90 «3» 


If f (X) =4Х , then find the value of X satisfying : f (X+ 1) + f (X— 1) = 68 m" 


O If f, (X) = Запа f, (X) 2 9* , then find the value of X that satisfies : 
f, (2X-1) + fy (K+ 1) = 756 «2» 


Iff (х) =7Х »then find the value of X satisfying : 
fQx-Dn«foxens 30 b 


If f (X) 2 3X-! , then find the value of X satisfying : f (X+2)+f(4-X)=30 — «Оог2» 


If f (X) =2Х , then find in R the S.S. of the equation : f 2 X) -6 f (X) + f ) 20 « {1 +2} » 


,1(02Х-2)-1(2Х-1) 


=3Х 
lig Mea] »then prove that : трох 1) 


T 
2 


IPf ge 352021 »then prove that ; РОСНО В „ у(х) 


CA Represent graphically each of the functions defined by the following rules » 
then find the domain and the range of each ; also determine which is increasing and 
which is decreasing : 


(1)f0923* (2) f09=2* | (3) foo-(1)" 
| (4) 100 =2-Х+1 (5) 7 0922*-! 

18) Find graphically in IR the solution set of each of the following equations : 
(1) Ц13”-3 (2) Ц12551-5 
(3)3*24-x (4) 01 5**!2-x 
(5) gi 2 хал (6) 2Х=2х 


If f : В — = В* where f (X) = 3Х-! , graph the function where X C [- 2 +3] > 
from the graph find : 


«17,28» 


[55] 


«a #(3) (2) The value of X when :3X-! 271. 


э 2 @Understand | ФАР | &% Higher Order Thinking Skills 


Арр 


[21 Е Saving : 
T Find the sum of L.E. 8000 deposited in a bank giving a yearly compound profit of 5% for 
7 years. «LE. 112568 » 


cations on the exponential growth and decay 


[22] In-habitation : 

If the population of a country at the end of the year 2000 is 43.3 million and the rate of 
population increasing is 1.5% yearly. 

(1) Find a form represents the population of this country after n years from the year 2000 


( 2 ) Use this form to find the expected population of this country at the year 2020 
! « 58.3 million people » 
^ 


Sport : 

The number of spectators of a football team decreases at the rate of 4 % each match as 

| a result of recurrent loss in a championship. If the number of spectators in the first match 
^ 


was 36400 , write the exponential function which represents the number of spectators (y) 
in the match (t) » then estimate the number of fans in the tenth match. « 24200 fans » 


CA If the maximal production of a gold mine is 1850 kg. рег year and this production 
starts to decrease yearly in ratio 9% : 


( 1 ) Write an exponential function representing the gold production of this mine after n year. 
( 2 ) Estimate the production of this mine after 8 years to the nearest kg. a 870 kg.» 


25) A man deposited L.E. 2000 in a bank given yearly complex profit 7% » find the sum of 
money after 10 years in each of the following cases : 


(1) Yearly interest. ( 2.) 6 month's interest. ( 3 ) Monthly interest. 
« L.E. 3934.3 s L.E. 3979.58 s L.E. 4019.32 » 


[26] If the marketing price of a саг decreases according to the relation X = 160000 (0.95)^ 
such that X is the price of the car in L.E. and n is the time in years from the moment of 
buying it. Find : 

( 1 The car price when it was brand new. 

( 2) The car price after 5 years of its buying date. « L.E. 160000 + L.E, 123804.95 » 


Ei) © Fish wealth : 
^ 
If the number of Salmons in a lake is increasing according to the function of the 


exponential growth f : f (n) = 200 (1.03)? ; where n is the number of weeks ; find the 
number of Salmons in this lake after 8 weeks. * 253 Salmons » 


ЕЗ 


» Exercise 8 uu 


[28| Population : 
E 
The number of population in a city of A.R.E. reached 4.6 million people with an average 
increase 4 % annually. 


( 1 ) Write the exponential growth function after t years. 
( 2 ) Estimate the number of population after 5 years. « 5.6 million people » 


The price of an article is increasing yearly in the ratio 8%. If the original price of this 


article is L.E. 4000 : 
(1) Write a mathematical form gives the price after n year. 
| 
E3 


( 2 ) Evaluate the price of the article after 4 years to the nearest pound. «Т.Е, 5442 » 


LL] Investment : 

If a man has invested L.E. 1000000 in a project in a way that this amount of money 
grows according to an exponential function with yearly increase of 6% : 

( 1 ) Find a formula showing the growth of this money after n year. 

( 2 ) Estimate this money after 10 years. « LB. 1790847 697 » 


The price of an article is increasing yearly in the ratio 10% If its original price is 
L.E. 2000 : 


( 1 ) Write a mathematical form giving the price after n years. 
( 2.) After how many years the price will be L.E. 2420 ? « After two years » 


Choose the correct answer from the given ones : 


$ ( 1 ) The function f : f (2) = (2a)* is decreasing when a € -=+ 
(a) 051 (b) JI sl (c) 10521 @ Jo. 4[ 


х 
$ ( 2 ) If the function f : f CO = (4) is an increasing exponential function » then =- 


(а)а>0 (Ы) а>1 (с)а> 3 (d)a«3 


$ (3 ) Which of the following curves intersects X-axis ? 


« f co -(1)* (bfO922*«3 (с)700-35-1 @f(x)=3%"! 


[a e sthen ОО + f (1 2 X) 2: 
2 9+3 i, 
(a) d.a (5) 5 (с) з (а) 1 


(А: г) А oast ТРА ol za oou, - ФЛ 57 


Exercise = 


Logarithmic 
function and 
its graph 


: Bega] 
1. From the school book Ф Higher Order Thinking Skills EM 
Beet 

(ae 


[E B а ра Test If 
ЇГ Multiple choice questions шашин 


Choose the correct answer from those given : 


The form log, X = y is equivalent to ---“ - 


(a) log, y=X (b) a =X (c) aX» y (Фу=ах 
2.15 

Los 5 ps = 

(а)-2 (b)-4 (c)3 (d) 5 


If log 0.01 23 X+ 1 then X= 
(a) -3 (b)-1 (c) 2 (d) 7 


If log, Х=2 »then X = eee 


(a) 3 (0)5 (c) 8 (d) 9 
Iflog, X=—1 »sthen X= 

* 
(a)-4 (b)- 1 (c) 1 (d) 4 


If log, X = log, 9 »then X=----- 

(a) 1 (b) 2 (c)3 (d)4 

If log; X 22 , then log (40 X) =-------- 

(a) 3 (b) 25 (c) 100 (d) 1000 


B 


© (8) #1055 X23 »then log , = 


» Exercise 9 2j 
. 


(а)2 (b)3 (c) 25 (d) 125 
© (9)1flog (X+ 11) =2 » then X= еее 
| (a)-9 (b) 22 (c) 89 (d) 91 
(10) If log [x9 7 = 4 s then X= nen 
(a)2 (b) 4 (c)6 (d) 8 
| (11) The S.S. of the equation logy 81 = 4 in R is ++ 
(a) {-3} (b) {3} (с) {3 ,-3} (à) {9} 
© (12) The solution set of the equation : log% 3 =-2 in Ris еее А 
2153) б) {9} ofz} 9175) 
9 (13) If Log 25 22 » then X? + X?- X = v 
(a) 95 (b) 105 (с) 145 (4) 155 
© (14) If log , (2 X +3) 22 » then X 2 +++ 
(a) 3 (b) 2 (c)9 (d) 4 
(15) The S.S. of the equation Іов, з) 125 =3 in R is еее 
(a) {5} (b) {3} (512, (à) {2} 
© (16) The solution set of the equation log (X — 1) = zero is --- 
@ {15} ый} © {2} @{-1} 
© (17) The S.S. of the equation logy (3 X - 2) 22 in Ris «+--+ 
(a) {1,2} (5 {1} (с) {2} (4) @ 
(18) (23 S.S. of the equation log y (X + 6) 22 in R is еее 
(a) (35-21 0913) © {3,1} (016511 
^ (19) If the solution set of the equation : log 464 X=4 in Ris ve 
(a) {2} 0914) (c) {6} (à) {0 54} 
| (20) If log | x, ,,64 =3 йеп ХЄ-з е 
@){6,-2} (6) {2,-6} (©) {0,8} (d) {4,-8} 
© (21) The value of log, 33 = -------------- (by using calculator) 
(a) 195 (b) 0.0512 (c) 2.297 (d) 0.74 
^ (22) The value of X where log X 20.35 is ------- (to the nearest thousandths) 
(a) 3.534 (b) 2.839 (c) 2.239 (d) x 2.239 


UNIT 


2 @Uncerstand OApply «% Higher Order Thinking Skills 
(23) The curve of the function f : f (X) = log 2 (X + 1) intersects the X-axis at 

the point ++--++ 

(а) (0 50) (b) (1 +0) (c) (2 50) (d) 151) 
(24) The curve of the function f : f (X) = log, (3 — X) intersects the X-axis 


at the point s+ 


(а) (1,0) (b) (2 ›0) (c) (0,1) (d) (3 ›0) 
(25) C3 The curve of the function f : f (X) = log, X is passing through the point (8 » 
(92 (b) 3 (c) log, 3 (d) 256 
© (26) ГЦ The function f : f (Х = log , X is decreasing for every a € ---------------. 
(а) 0 ,=[ b) ]- > ›0[ €) Jo »1[ «И > ef 
© (27) If the function f : f (X) = log; X then f (+) f AR eis 
(a) -3 ®- 1 (с)2 (4)5 
© (28) If log f (X) =Х › then 8 f (2) + (3) + f (0) =. 
ok от (ou (d) 22 
© (29) If the curve of the function y = log, (1 — a X) passes through the point (i >= 1) 
s then a = «m 
(а) 2 (b)3 (c)4 (d)8 


© (30) If the curve of the function f where f (X) = log, X passes through the point 
СОЛО 


(1 (2 © (d)-2 
© (31) The domain of the function f where f (X) = log, ху 3 18 өнөө 

(а) ]-e,0[U]o.1[ — (]-e s 1[ (0 ]1 ›=[ (à ]-1 »1[ 
(32) The domain of the function f : f (X) = log. Xis ее 

(a) X20 (b) X«1 ()0«X«1 (d)O<X<1 


| (33) The opposite figure shows 


the curve of the function 


f:fO9-log, X> 


then b= n 
буг? (0243 
а (d) 3* 


a 


ü 


a 


tà 


T (1)1og, 12827 


»Exerise9 Q 
. 


Second 


Express each of the following in the equivalent exponential form : 
1 

(2) 0857= 7 

(5) log 0.001 2 -3 


(3 ) logy 55=2 
5 


(6)1og; 412 =5 


1 3 
(4)юву р =-4 5 


Express each of the following in (ће equivalent logarithmic form : 
(1)125-5) | (2)81=9 | (3)5°=1 


(43((2) -4 (5)53-4 (6)с-2 

Find the value of each of the following : 

(1) 187 «1» (2) @ log, 1 «0» 
(3) Clog, 9 «2» (4 ) log 0.00001 «5» 
(5) log, 292 $ (6) log; 128 .. 
(7) CD logy 3 e» ( 8) logy 125 «die 
(9) 10g 8 2 «7» 

Solve each of the following equations іп В : 

шиль, X --1 «3» (2)1og, x-4 «9» 
(3)1og, Х2=4 «29» | (4) logg, x= 2 «7» 
(5 ) logs, 3X= 4 «1» | (6) logy, x=-2 «25» 
(7) юв, i - -2 «25» | (8)1og,2* 2-4 dis 
(9 ) log; 2 X-5) 20 «з» | (10) £log, (X 4 5) 23 «3» 
(11) M log, (X- D) 22 «10» | (12) 9108; G X- 1) 21 «2» 
(13) og Tx 4-4. «2» | (14) log, 1X1=1 «i 
(15)log;|2 Х+11=1 «20г-3» | (16) log, Х(Х+6)=4 «207-8» 
(17) log, (x- 1? 22 «3or-1» | (18)1og, (X?-229 21 «Зог-1» 
(19) (log, X? –9 108; X+20=0 «81г243» | (20) 11021 Х-21-2 «Mort» 
Find in R the S.S. of each of the following equations : 

(1)log,9-2 «Bb. | (2) £llog,9- 2 42» 
(3 )log, 0.001 == «ооо | (4)log 481-4 «зь 


(81) 


i= 


= 
= 2 @ Understand OApply Ф. Higher Order Thinking Skills 


(5) Іов у , 9 =2 «{4}» | (C6 )log. 27-3 «аЬ 
(7) юв (7-x)=2 «D» | (8) 020,18 = 5 «[15]» 
(9)log,5 Х-2 «{s}» | (10) Е log, (X 2222 «{2}» 
(11) logy Q X +8) =2 da} | (12)Iog, (Yx-2+2)=1 — «3 

о Find the value of X in each of the following : 

| (1) log, =x «-3» | (2) Д2 log, 625=x-1 «3% 
(3) C log, 27=x+2 «i» | (4) logy, 1=x3 «0» 
(5)108,812-Х E (6) log 6055 = x? — 


u L Using the calculator : find the value of each of the following approximating to 
the nearest 4 decimals : 


(1) log 15 (2) log, 27 (3) 41087-5 log 13 


[8] Using the calculator ; find the value of X in each of the following approximating to 
if the nearest 4 decimals : 


(1) log Х= 0.2345 (2) log X21412 (3) log X2-0.3 


[9 | Determine the domain of each of the functions that are defined by the following rules : 
ry 

(1) f (X)=log, (2X41) | (2) f(X)=2logx (3) G4 f 09 = 108, (x-2) 
(4) f (X) = log. X (5) f 0) =logy_,X (6) 109 =08_хх 


Represent graphically each of the functions defined Бу the following rules ; from the 
graph find its range and investigate its monotony : 


(1) C3 k O9 =log, X (2) ОВ Q9 =log, X p P 
2 
(4) 00 = log X 1) (5) @ r(X = log (X- 1) (6)E3tO9-1-log; X 
2 2 


If the curve of the function f : f (X) = log, X passes through the point (4 » 2) › find the 
value of a 5 then graph the function f taking ХЕ [+ > 8] > from the graph deduce the 
range and monotonicity › then find the approximated value to the number log, 1.5 


*B- —8 


If the curve of the function f : f (X) = log, X is passing through the point (81. 4) » 
find the value of a › then graph the function f taking X € Е B 9] > from the graph : 


B— 


( 1 ) Deduce domain and range and monotonicity and the point of intersection with X-axis. 


( 2) Find approximated value to the number log, 5 


Exercise 


Some 
properties 
of logarithms 


LO From the school book 


acu Multiple choice questions 


Choose the correct answer from those given : 


d 


ина 
$. Higher Order Thinking Skills | E 
(в) 


Test yourself 


log; 5 х log, 2 = - 


(a) 1 (b) 10 (c) log; 10 (d) log; 10 
1410 2---- 

(а) log 5 (b) log 2 (c) log 20 (d) – log 5 
The value of the expression : 2 log 25 + log & + 2 log 3 – log 30 = 

(a) 6 (b) 2 (c) 3 (4)-1 


Which of the following statements is true ? 


2 -log'[2 -10612. (b) log, 1 = zero 


(d) log 7 + log 2 = log 5 


(a) lo 


08 


log 0.09 (0.3)? = 


(a)-1 ()-2 с} «т 
CA If log, X 23 › then log, X=- 
(a8 (b) 4 (02 (à) 1 


If log X- log 2 = log 4 » then = ---- 


(а) 4 (b) 6 (c) 8 (d) 16 


UNIT .— 


2 ® Understand Apply @ Higher Order Thinking Skills 


© (8) IflogX+log 5 =2 » then Xa 


(a) 3 (b) 8 (с) 17 (d) 20 
2) (9)210g, 3 31og;2-- 22272722) 

(а) 105; 6 (5) 6108; 6 (c) log; 72 (d) log; 36 
900) СА uu u tC — 

(а) 1 (b)2 (7 (d) 14 
© (1) 2log, X4 log, y - log, (Xy) = sees 

(a) log X (b)log, X (с) log, X y (d) log, X? 
Ї (12) The simplest form of the expression : log, a? x log, bx log, C S еее 

(a) 2 (5) 3 (c) 6 (d) 1 
© (13) log (=) zoe Where a sb c €IR* 

(а) 2 log a + log b + log c (b) 2 log a – log b + log c 

(с) 2 log a - log b - log c (d) 2 (log ея с) 
© (14) Та Є Т- {1} > Xandy ER „Іор, y #0 » then 19 y — I 

(a) log, X 2 (b) log, (Х- y) (c) log, X — log, y (d) log, X 
© (15) log,, + v гэж — 

ОН 1223 ()-1 @1 
© (16) СЭ The expression Ба logs is equivalent to the expression =- 

(a) log, 2 (b) log, 2 (с) log), 8 (d) log, 8 

(17) 20183-5 then х=... 
(a)3 (b) log, 5 (c) log, 3 (d 5 


© (18) The solution set of the equation : log, pe WIL RE: esae 


(а) {4} ( [45] (©) {5} (4) (54) 
© (19) The solution set of the equation : log z% + log (X+ 1)22is 


(a) (1521 (5 {-2} (©) {1,-2} (4) {1} 
* (20) The solution set of the equation : 2 log 2 — log X = log (X + 3) -log 7 is -+--+ 
(а) {7} ©) {4} (01754) Dg 


> Exercise 10 2 
, 


È (21) Ifx=5 +26 then log (x1) = — 


(а)1 0)5-216 (c) 10 (à)5«2*[6 
© (22) If log, X= logy 25 » then X = --------------- 

(a) 5 (b) 3 (9 @ 22 

(23) The solution set of the equation : log; X + log 4 X23is --------------- 

(a) {2} (b) {4} (с) {2 4} (d) {0} 
© (24) If log, X + log, X*=6 sien Ж =з». 

(а)2 (b) 4 (c) 6 (d) 216 
© (25) The solution set of the equation : log X? — (log X)? = 0 is -+++ 

(a) {1} (b) 11510) (c) {1 » 100} (d) {100} 
© (26) The solution set of the equation : (log; x - log; X?4220is еее 

(a) {3} (b) {3,9} (©) {9} « {1,2} 


© (27) The solution set of the equation : log, Х-2 logy. 3z-linRis. e 
(а) {8 »3} ъ {8,4} wfo. t} (à) {8} 
9 (28) If log 23 =a »then log 2300 = ............... 

(a)a+2 (b)a-2 (c) 100 a (Фа? 
(29) If log 3 = X s log 4 =y » then log 12 = e 


(a X*y (b) Xy (c) X-y (d) log X + log y 
Ї (30) ABC is a right-angled triangle at A in which AB = (log, 3) ст. » AC = (log, 64) ст. 
» then its area = «cm? 
(а) 15 (5) 3 (c) log 16 (d) log; 16 
© (31) If Land M are the two roots of the equation : 3 X? — 16 X - 12-0 
» then log; L + log; М = 
(а)2 (b) 4 (c) 12 (d) 16 


& (32) In the opposite figure : 


The perimeter of the figure = --------------- cm. Г 1 E 
(a) 2 log, 35 (b) log, 70 Е 


log.27cm. 


(c)3 (4)6 


(Art) ЭДА T / ДӘ) OW — uk Slot, - Jam sagi 


2 @Understand @Apply 4, Higher Order Thinking Skills 


[1] Without using the calculator - find the value of each of the following : 
. 


UNIT 


( 1) log, 2 + log, 4 «0» | (2)log, 4 +108, 16 "m 
(3) LU 3 log, 5 + log, 743 «5» | (4) log, 81 x logy 3 «2» 
(5) log, 54 - log; 9 «1» (6) C log; 12+ ов, 2 «3» 
(7) 10548 + log 125 – log 6 «3» | (8 )log, 15 + log, 14 — log, 105 «1» 
(9)log, & 55 +5 log, 5 + log, 27 — log, 123 125 _ jog, 243 P 
(10) |) log, 16 log, 13 + log 0.1 «31, 
1—log 2 log 49 + 3 log 7 
Е, els. аа ш oi 
wn 55 sug log 7 и 
(13) 1 + log 3 — log 2 -log 15 «0» | (14)1og 25 + 1088 10816 odis 
a log 64 
(45) "= X*log.,y «1» | (16) log,, a log, b + log, c «1» 
1 1 
ал) г 12 * Togs 12 * Tog, 12 ge 
(18), 5 log, at 1 log; b + 2 log, c - log; | ab - log, зс? «-1» 
[2 | Without using the calculator + prove each of the following : 
e 
(1)1og, 16 + log, 64= 5 (2) log, 243 -1og, 9 2 3 


(3) log, 125 + log 10 + log, Q5: 2) =7 | (4) log, 4 — log, 77: + log, 77 = log, 125 


(5) log (42—22) - (log 4? -log 22) = log 3. | ( 6) (1 – 108 5) (2 - log 25) = 2 (log 2? 
log; 243 – log; 32 
log, 27 – log, 8 


(8) 092 ^ - log 5? 


= 
3 log 5 – Іов 100 


-1-1082 


ЕЙ Using the calculator : find the value of X in each of the following + approximating to 


two decimals : 


(1)3**226 «-037» | (222 5*7! -2 «143» 
(3){014х7Х-? =1 «129» | (4)(2)*=0.042 «ийн 
(5971-3 X7 «-489» |(6)32Х-3-111-Х «124» 
(7)(03*5-3* «-784» | (8) X! $2 94,5 «+1717» 
(9.7 +1-7%-1- 300 «192» | (10)25Х-27х5Х450-0 | «2ог043» 


» Exercise 10 ^mm 
5 
E If log, 7 = 2.807 » then find without using the calculator : 


(1) log, 14 (2) log, 56 (3) log, T 


If log 2 = 0.301 «log 3 = 0.4771 ; then find without using the calculator : 


(1) log 6 (2) ю 9 (3) log 12 


о Find in R the solution set of each of the following equations : 


(1) 0 юХ-Ююв3-41ю 10 « {30} » | (2) @ log; X-1og; 2-2 « {50} » 
(3) log, (X + 6) = 2 log, X «{3}» | (4) С2 log, X+log, (X+2)=3 «(2)» 
(5) LU log (X + 3) - log 3 = log X 431» 
(6) log, (X= 1)-log, (X-2)=2 «{1}» (7) log X log X? 23 «(3)» 
(8) log (X + 1) + log (X- 1) = log (X + 5) «(3)» 


(9) log (X+8)-log(X-1)=1 «{2}» (10) logs Х? +1085 2=1085 18 «(35-3)» 


(11) log, (7 X? - 4) 2 2 log, X + 2 log, 9 elips 

(12) log (X + 2) + log (X-2) = 1 -log 2 « {3} > 

(13) log, X = log, 9 «{з} | 04) log, X 210g, 3 d» 
_ (log 3? –108 27 2 22 

(15) log хас ЕШ «(3)» | (16) (og X)*-log Х^=3 «(0.4 › 1000} » 


ЕВ Find т R the solution set of each of the following equations : 


(D ED yt y? «416» 
(2) 02 log x- wx? « {0.1 1000} » 
(3) log 7 x log 729 = log 49 x log X? «31» 
(4) log, X + log, 2-2 « {2} > 
(5) dog X? = Іов x? « {1 51000 50.001} » 
(6) log, (X? +6 X+9)- log, (Х— 1) = log; 625 «{5}» 
(7) log, X + log, x= dip 


UNIT 


2 © Understand O Apply «5 Higher Order Thinking Skills 


a LL] Find the perimeter of each of the following figures : 
9 
(1) (2) 


log 8 cm. на. 


10р 27 em. 
6 log 5 ст. 
«бст.» Wo « 4 ст. » 


CI Prove that : log, a x log, b x log,c xlog,d = 1 + then calculate the value of : 


| log, 3 x log; 5 x log; 16 «4» 


ШИГ" Higher skills 
Choose the correct answer from the given ones : 
+ ( 1 ) Which of the following statements is true ? 
(a) log 3 + log 3 = log 6 (b)1-log5z2 
(с) log 2 x log 2 = log 4 (d) log (1 +2 + 3) = log 1 + log 2 + log 3 


log X 10836 10864 


о(2)НЕ D TENET: Ty Ше Х+у= ан 
(а) 25 (58 (c) 17 (d) 33 
1 ! 1 ЕРТЕН 
© (3) 1 + log, а + log, с = 1 + log, а + log. b ы 1 + log, b + log, с i 
(а) log, bc (b) log, ac (c) log, ab (d) 1 
(4 M ex * Tog, X * kg X^ hg x7 »then X= 
(a) 1 (52 (с) 4 (d) 8 


on Unit Two 


[1] From the school book 


2 Economy : 


If it known that the profit (г) of a bank on a sum of money (a) after (n) year is given 


1 
by the relation: r = (5- ] where c is the total money after n year. If Gamal has 
deposited L.E. 10000 and after 3 years the sum of money becomes L.E. 12597 » find 
the yearly percentage of the profit. «8%» 


[2] C Trade : 


Mohammed has started a project to grow rabbits. If the number of rabbits at the 
beginning of the project was 75 rabbits and the number of rabbits in their reproduction 
n 


has followed the relation : 2 = 75 (4.22)6 where n is the number of months. 
Find the number of rabbits expected over 5 months. + 249 rabbits » 


ЕЗ С] Volumes : 


3 
If the edge length of a cube ( 15 determined by the relation : l = where V is the 
volume of the cube in cubic units. Find the edge length of a cube whose volume is 1331 cm? 


«11 ст,» 


[4] Geometry : 
У 


1. 
If the radius length of a sphere г is given by the relation г= Үр where У is the volume 


of the sphere » find the increase in the radius length when the volume changes from 
Zn to 36 Л cube unit. « | length unit » 


E © The number of marine organisms decreases according to the function of the 


-1 
exponential decay y = 8192 (4) Я where п is the number of weeks from now. 


( 1 ) Find the number of the organisms after 4 weeks from now. » 1024 organisms » 
( 2 ) After how many weeks does the number of these organisms get 256 ? « 6 weeks » 
ТЗ | Biology : 


A microorganism reproduces by binary fission where the number of these organisms is 
replicated each hour because each cell is divided into two cells. If the number of cells at 


the beginning was 20000 cells : 
( 1 ) Find the number of cells after 5 hours. « 640000 cells » 
( 2 ) After how many hours does the number of cells get 2560000 ? «7 hours » 


2 


T L If the relation between retention of materials of a student in the first secondary form 


UNIT 


and the number of months (t) starting from the end of study of the class is : 
f (t) = 70 — 4 log, (t + 1) » find the score of the student : 


( 1 )At the end of the study of the class (t = 0) «70 marks » 
( 2 ) After 7 months from the end of the study of the class. « 58 marks » 


[8 | 1] A country use a taxes system such that the taxpayer pays yearly the decided 
taxes according to the following function : 
1096 X > where X< 5000 
РРО) = 
10 96 X + 100 log (X — 4999) where X > 5000 
Where X is the yearly net profit » find : 
( 1 ) The decided taxes on a taxpayer whose yearly net profit is 3600 pounds. 
( 2 J The decided taxes on a taxpayer whose yearly net profit 8000 pounds. 


« 360 pounds » 1147.7266 pounds » 


Population : 
If the population of a city increases by yearly rate 7 % : 


( 1 )Find a formula of the population of the city after 1 year. 


( 2 ) After how many years the population is doubled assuming that it rises at the same 
rate ? « 10 years » 


E) t the population of a city starting from 2010 is given by М = 105 (1.3) 2010 
+ where № is the number of population : t is the year. 


( 1 )Find the population of this city in 2015 
( 2 )In which year the population of this city is 1.4 million people ? « 371293 people + 2020 » 


40 © Industry : 

If the efficiency of a machine decreases yearly according to the relation 

k=k, (0.9)" where К is the machine efficiency » k, is the primary efficiency of 

the machine and n is the number of years the machine works. 

If you know that the machine stops working if its efficiency is 40 % of its primary 
efficiency » how many years does the machine work before it stops working ? «9 years » 


Limits. 


2 4 Trigonometry. 


Exercise Exercise 


Exercise 


E 


Unit Exercises 


Introduction to limits of functions 
"Evaluation of the limit numerically and graphically". 


Finding the limit of a function algebraically. 


Theorem (4) "The law". 


The limit of the function at infinity. 


Introduction 
to limits of 
functions 

"Evaluation of the 


limit numerically and 
graphically” 
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QE Muttipte choice questions | 


Choose the correct answer from those given : 


$ ( 1) All the following are unspecified quantities except ..............-. 


(a) zero + zero (b) co — оо (c) оо + оо 


$ ( 2) In the opposite figure : 


Lim f 0) = nnn 
(a) 1 (5)-1 
(c) does not exist. (d)2 


* (3) In the opposite figure : 
Lii f (X) 


x—2 


(a) -3 (2 


(c)-1 (d) does not exist. 


3 eUnderstand — OApply 


UNIT 


$ (4) In the opposite figure : 


Lim feres 
(a) zero (b)2 
(c) 3 (d) does not exist. 


© (5) From the opposite figure : 
First : Lim, f G9 


(a) zero (b) -3 

(c) -2 (d) does not exist. 
Second : Lim Р-га: 

(а) zero (b)-2 

(c) -3 (d) does not exist. 
Third : Lim, F OQ = eee 

(a) zero. (5)-4 

Fourth : Lim PS emm 

(a) zero. (b)4 


© ( 6 ) Using the opposite figure : 
First : Lim Fm 


(a) zero (b)-2 

(c) 1 (d) does not exist. 
Second : Lim, F(X) нн, 

(a) zero (b-1 

Third : Lim РОО Easa 

(a) zero. (5) 1 

Fourth : Lim FOJE aac 

(a) zero. (b)-1 


9 (7 ) Using the opposite figure : 
First : Lim, РО e 


(a) zero. (b-1 

(с) 4 (d) does not exist. 
Second : f (2) = -++--++ 

(a) zero. (53 

(04 (d) undefined. 


74 


$ Higher Order Thinking Skills 


()-1 


(0) 1 


(0-2 


(с) 2 


(с) –2 


(d) does not exist. 


(d) does not exist. 


(d) does not exist. 


(d) does not exist. 


(d) does not exist. 


» Exercise 11 2 


Third : ў (5) = 
(у. ®2 ©5 (d) undefined. 
Fourth : Lim fsan 


(a) zero. (b)2 (c)3 (d) does not exist. 


Fifth : Lim fUDS-— 


(a) zero. (6) 2 (с) 4 (d) does not exist. 


SUI Essay questions 
[ГД Complete the following table and deduce Lim f (x) where f (0) 2 5 X & 4: 


201 | 21 | 


Np 
x*-4 


CA Complete the following table and deduce Lim 


Find each of the following limits graphically and numerically : 
. 


(1) Lim Qx-5 С) x8 


х-3 X- 


In each of the following figures ; find : Lim foo 
ал (2) 


& Higher Order Thinking Skills 


LL] From the opposite figure : find : 


(1) Lim 700 (2)fC2 
(3) Lim f 09 (4)f(0 
Study the opposite figure › then find : 
уй) 
(2) Lim foo 
| Study the opposite figure : then find : 


(13700) (2) Lim f 09 
(3370) (4) Lim f CO 


(11 From the opposite figure : 

Find each of the following if possible : 
(19 50) 

(2) Lun foo 


» Exercise 11 2 ў 


From the opposite figure : 
Find (if possible) each of the following : 


(1976) 
(2) Lim f CO 


From the opposite figure : 4 

Find (if possible) each of the following : ё 

(Fe) : В | 

(2) Lim f CO Sas 
1-4 
yt 


[Г] From the opposite figure : 
Find : 


(1)f 0) 
(2) Lim 700 
(3)fQ) 
(4) Lim 700 


CA If the function f where f (X) = х when X«2 
Х-2 when X22 


Graph the curve of this function 
»then investigate graphically the presence of Lim f 


3 @ Understand OApply Ф Higher Order Thinking Skills 


KIT ТОТА 


Choose the correct answer from those given : 


$ (1) Which of the functions represented by the following figures does have а limit 


UNIT 


аХ-32 


(а) (b) (c) 


» (2)In the opposite figure : 


When 0 — 4 Y 


oe 


э еп: у — -- 


(а)0 (b)5 10cm. 
(©) 10 (а) 1012. 

9 ( 3 ) If the curve of the polynomial function f intersects the X-axis at X = 3 5 then =- 
(а) Lim f 00-0 0) Lim f 09-23 
(© Lim f 00-0 (8) Lim f (09-9 

© (4) If the curve of the polynomial function f intersects the y-axis at y = 3, then «+--+ 
(а) Lim f (X) = zero (b) Lim f Q9 23 

x—3 x—3 

(c) Lim f (X) = zero (d) Lim 10 =3 


Finding the limit 
of a function 
algebraically 
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 Multip Eu qu estions 1 Test yourself 


9 Choose the correct answer from the given ones : 


(1)Lim (0)-- 
2 


IE (b) 20 (c) 10 (d) 104 
(2) Lim (8х-1х)-- 
(а) 8 (b) 10 (c) 14 (d) 16 
DeL i 
(3) £2 Lim iro 
(a) 1 (b)-1 (c) i (d) -3 
UOTE m A 
UID Liy ug = 
(a) 18 (b -3 (c) 12 (d)- 12 
R 3+2Х _ 
(5) Lim ҮХЭЛ 
0-3 (5)1 OF @-4 
x 236. 
115 с зреет 
w$ ©) 4 СЕ (а) з 


(7) Lim ХХ. 


х—+0 
(a) zero. (5-1 


jm X 713412 
(8) Јат ХЕР. 


(а) 1 (0)-1 
(9) Lim х2+х 
x3 


X—e-1 
(а) zero. )-4 


В 2 
(10) Lim .X -x-6. 


5 1 
@ 5 ъ+ 
: à sn. 
(11) Lim X +х-6. 


4 5 
(а) 5 (b) = 
: 4 2 
їй Тїш. а 
( жч AS 
(a)9 09215 
im 10987-1 
a3) Lim =. 
(a) zero (b) 2 
Х-1-1 Е 


asm Lim == 
(а) zero САР 


as ма ї2-{х-7 __ 
ав x-9 0 


(242 0-2 


(а) –6 (0)-8 
(17) Lim umbo ДЙ 
— dasei-2 


(a) 1 2 


х1 
(а) zero. (5)-3 


(1 8) pum x -)= — 


(c) does not exist. 
(07 

()-1 

()-1 

(с) 3 

(9915 

(c) 3 


© 


()-2 
«© 2 


(с) 3 


З GUnderstand OApply $ Higher Order Thinking Skills 


(d)1 
(d)-2 

(d) has no existence. 
(d)-5 

«2 

(д) 1845 


(94 


(d) has no existence. 
(4-22 
(d) does not exist. 
@ + 


(d) does not exist. 


» Exercise 12 21 
. 


Р 3 
19) Lim X -7X*6 _ 
09) x55 зх2-8х+4 
B 3 4 1 
(az (b) 5 (c) 5 (4 
i 742 
(20) Lim 232х........... 
cos X 
(а) 7 (b) 8 (с) 9 (d) 1 
p Lm ux. —— 
(21) M жээ 
(4) 0 (b) 1 (c) * (d) does not exist. 
- i 2X 
(22) ta Lim иж Binnein 
(a)2 (b) 1 (с) л (4) тего 
Lim sinX _ 
(23) В e 
2 
(a) 1 (b) i (с) т (d) has no existence. 
(24) Q If Lim БУТ =4 s then a = еее 
(а) з (b)4 СЕ (d) 12 
Lim ый. 
(25) £5 xX-27 : 
(a)-1 OF © 3 (d) does not exist. 
n 2 bd 
Lim 2X 
(26) ir pim, 225233. | 
3 = 2 2 
(а) 5 : (5) (04 @> 
(27) uf Dim 2733-5 5 then as iss 
(а) –1 (b) 1 (c) 0 (d)4 
; 2 
(28) If jim M exists »thena = = 
(3)-1 (b) 1 (с) 2 (d)4 
@ Find each of the following : 
$ 
2 2 
im —*_. Н 1x 53-10 5 
(3) Lim 3x3.9X* $ COE Lim 4Х-8 "uw 


(et) А элй ИОД OW = zat otst,- малч) 


| 
| 

5 3 

= 
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w 4Хх2-6 MS 2x-8 ея 
(3) Lim E o 32 (6)Lim алт Ф 
n. XP 4 : X 05x 
«тушп, асе «2» | Өд Dy 7 3e 
А Ex 2 
(9) Lim, «bs (10) Lim, GA CES 22 
zai im 2Х2-5Х+2 " 
(11) Lim 3 (12) Lim EOD == 
m) Li di, im 2Х2-5Х-3 ыг, 
anc тн “Tz (14) £D Lim, Х1-Х-6 5 
na 9-3 
аз) £2 Lim 2-2 ed 
Find each of the following : 
Г] 
nS (&+2ў7-4 ‚„ QX-0?-1 ET 
(1) Lim P LN «4» (2) 2 Lim E  -— «x 
‚л _ 0-3 -1 E SQQ (5+5) 2-9 zx 
OM ззат 137 (MP ur 
x. 50445220 22 x1-4? 
CMS EY ший [HUI zz — 
1 1 
X42 тил 25-32 
K «be «3» 
(Тууш, — Х5-16 32 (8) C3 Lim хх 3 
(9) Lim Эха «3» | (10) C2 Lim эх = 2 а 
5 202-302 4 " 
00) 4а(4-5235) | 48 | (12) Lim ( d 
dmi: i «1» 
(13) Lim (45 1 
Find each of the following : 
© 
нх Жїзї = Зур ROL es OK 
(Lim ао «33» (2) Lim MAC S « 108 » 
3 
3) Lim X-x?-5x46 438 4 Lim Х--10Х-3 "m 
T x-2 PENES EOS. х?+2х-3 + 
zu оьз А, X?+4X+4 
(5) ыш Е «1» 6) Lim —————=—-_—_ l, 
х—2 x3 48 (6) E, x ма ку Б: 


a Find each of the following : 


> Exercise 12 2 
е 


Х-3 1х-1-2 
1 їйїнє 55.12 5, 
(1) Lim “х-ө «| КОШ 5 “4 
. X+1 А Х-6 
(3) Lim --- «á» | (4) Lim ———— «4» 
2—1 х+5-8 2—6 | Х-2-02 
(5)гд Lim 1Х53-2 et» | (6) ED Lim 14Х-3-3 + 
X7 X-1 x3" X-3 3 
= 2 
тууш 12539-3 «і» (8) £D Lim -X—5*X «30» 
хээ XP EN 1 x—5 [дз 
Axi 1 2 кб 
9) Lim «l» | (10) Lim === «6» 
( ыш X^ "209-3 Ц ( 2217 15х-6-3 
. Ү1+х-{1-х нис 
(11) Lim — > «4» | (12) Lim «1» 
<3 (х-2-1 
It Lim 409 21 then find: Lim 700 T 


2 
If Lim X—(&-DX-23. 4 then find a 
xmi X+1 


Third 


«-5» 


4. Choose the correct answer from those given : 


( 1) If f is a function satisfying that : X (f O0 + 1) 2 f O9 + X? 


x—m- g0 


»then Lim f OO Eee 


(a) 1 (b) 2 
ха Ха. а. ан 
(2) Lim “A=? =5 › thena b= 


(8)-1 (5)-4 
(3)1f Lim п (2400-5800) =10 › Lim (f 00-8 00)=6 
»then Lim ОО... 


(а) 40 ©) 2 


(с) 3 (d) zero 


(03 (07 


(c) 10 (d) 20 


Exercise 


Theorem (4) 
"The law" 


From the school book 


| я st | Multiple choice questions | 


Choose the correct answer from those given : 


(1) Lim Soa єв s 
m m = 
(а) т (b) are 
5 
(2) Lim у-32 адар 
у—2 у-2 
(а) 31 y* (b) 32 x 2^ 
-1 =l 
ee ms 
X—2 x-4_9-4 
1 
(а)2 (5 5 
(4) іт ХЖ. 
4 ниче WD 
(а) 5 (b) 4 
5 
(5) ы Хх 32 - — 
*32 2-8 
(a)4 03 


2 
Bi Ling Т a 
E 3237.1 


(a) 2 ъ 2 


(©) gy ()^ ^ 


(c) 64 


(с) – 5 


(с) zero 


©2 


n n-m 


z - meam 
Ф. Higher Order Thinking Skills E 
5} 


Test yourself 


(d) м бул" 


(d) 5 x 2* 


(d)8 


(d)-4 


2 
(d) 6$ 


@t 


: 7 
ту dim, Хэв. 


3 
$ (11) Е Lim Үх+1-1 
х—0 х 


AA мб м 
(а) 9 (b) -9 
(08) 0 Lim C+D- L e 
Аб xX ш 
(а) 9 (b) 1 
ia Gr ex" 
o(9) dim = 
(a) х” (b) 7 x$ 
în (a DY 32 
$00) pim, О 
(a) 25 (b) 64 


1 
(a) 1 | 0) 
© (12) Lim aep =" 
(a) 6 Q? (b) 128 
#3 
KU) Tam. 2 E nnt 
Х-»1 EA E" 
50-42 
(а) b (b)1 
Lim Q-35/-08 _ 
er (16) (12 SL еее 
(a) 336 (b) — 336 
© (15) Lim X-3-08. 
= x5 
(а)7 (5) 28 
А 
9 (16) Lim ife., аа 
81 а. Tx 
(a) 1 ®-- 
4 5 
dam Lm. 25-22 |... 
X795. о ез x— 10 
(a) 80 Ф) 80 
z Ax «2 [хз 
8) 1—6 = 
@ 5 02 


(c) - 14 


(c) zero 


(c) zero. 


(c) 80 
(c) zero 


(с) 64 (2) 


(c) 2 
(c) 448 


(c) 64 


(c)-1 
Og 


(c)5 


> Exercise 13 Э 
° 


(d) 14 


(4) 10 


(0) 1 


(4) 100 
z2 
(@ = 


(4) 63 


(d) х 
(9) – 448 


(4) 448 


(m 
1 
(9) 50 


(9) 3 


UNIT 


% 
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(19) Ff =X? sg (KH) =x? 


-A йеп Lim 1709-32-22. 


ЖГЭЖ 0 
(a) - 20 (b) 20 (c) + 20 (9) 32 
(20) 1 Lim Pal og M 
x™-a™ m 
(1 (b)n (c) m (à) 
. "y 
Q1) ur Lim 99-07 эд ə then n = ------------..- 
(a)3 (b) 4 (c)9 (d) 12 
5 5 
(22)1f Lim К 80 , then k = 
(а)2 (b) -2 (0x2 (d) 16 
im X8—a8 
(23) 1t Lim PE o bibi Him eiae 
(а) 4 (b) 6 (с) 24 (4) +6 
Find each of the following : 
emis: A d 9 тео 22-05 
сан 5 Hue | (2: Lim, “55 e 
түт. a 4 С А 05.32, 
(3) 22 Lim No «За» (4) C] Lim Xia «20» 
3 1 
а 128 MIN n и 3, 
кыш, х3-8 > | (6) 2 UA xi “4 
iQ 20 +243 А Х5-81 4 
(7) Lim XA «405 » (8) Lim, arms «- б» 
x5432 20 | ст: 28128 
(9) Lim Раг = (10) C3 Lim 2 16 «12» 
x x5-64 . жб ы E 
(11) Lim, 3x16 «-б» | 02) Lim, PII = 
An 1x? -9 128 х7-1 1 
(13) Lim a «=, (14) Lim, USC 22 
5 5 
(15) Lim. 22351 «3$. | (16) Lim, 2232€ +32 «20, 
х—-} 64х%-1 " pre 201x248 ы 
Find each of the following : 
"E uo = E Jr eed 2 
HE wer ей" |I Lu üt 


> Exercise 13 (2777 
, 


S 8 2 
ii Х77-(16 
(3) Lim 3 8. [dro 5 09 vllo 
X—2 DS UN х—+2 -2 
128 
7 3 4 
1 Тх-12 
«ly 
ы Cx $ [Im 5 
» d 
р 
(7) Lim X —X* Z |(8) Lim ———1— «lds 
хи #4 Н uL шаах: 5 5 
ых 
Find each of the following 
(13:59 —41 c. (@—5у—1 
1 MM «10, 2 лэг «7» 
(1) Pim тст qe MIS ES 
5 4 
СЭ Lim HBS «ie XE tim 255731 «18 
х, Xx 220 6h 
8 CNN 
(59 jj, ЕЮ 1 «32» | (6) M iig 22622-81 « 108» 
в-0 h х-»1 Х-1 
-2xy- any - x^ 
CF tin SA! «e | лан SES 99 «15X*» 
х—0 52 h—o h 
3 
: Tr«3x-1 їе үлд W 
eng NY + | өнд на y. & 
3 
5 x*3-2 4: s (8Х-277-1 
ad Жо CUL. I c | ав 
i. X *x*-2 x ex?*42 
(13) Lim Sa «27» | 09 Lim > т 16» 
Find each of the following : 
на (202-8 1 x*-16| м, Lim (222243, X-2 TTA 
(1) pin (5-537 ун (2) Liss | gri E е 
4 3 
14 X^-8l зо 
шиг т ыа 
2 12 
Find the value of aif: Lim xa 50 «+5» 
Х—+а x. a" 
BET Tim Е 
шах E a Lim = СЕТ = ш ae «+3» 
D Х"-64 _ / , find the value of each of : n and l «65192» 
© 


x—2 Х-2 


| Exercise 


14 


The limit of 


the function 
at infinity 
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| first | Multiple choice questions | Test yourself 


Choose the correct answer from those given : 
$ (1) 0 Lim (3;-3)-- шээсэн 


(а) 3 (b)2 (c)-3 (4)-2 
3X 
9( 23, Uim S^ — 
(a) eo (b) i (c) i (d) zero. 
»(3) Lim 2х" +1 оливки 
БОР xag 
(a) zero. (b) does not exist. (c) ео (d)2 


2 
$(4) Lim X +S Z ni 
X—ere 6 


(a) zero. (b) 3 (с)1 (d) = 
$ (5) Lim Үх-з 

хээ» у 

(а) zero. (1 ()-2 (d) = 
LJ 


(6) Lim (3 X-^ 4X" *4 5) uen 


(a) 12 (b) ee (с) 5 (d) zero. 


9(7) Lim AX «AX 7-2... 
cce qx = 3.5 3 1 
(a) e» (b) zero. () 7 (9 =- 


» Ехегсїве 14 2 
2 


f im. 007-009 
жет" 
(4) zero. ШЕ (c) = 94 


Lim. 30° .. 
ps Xi2x-1) 


2 
(а) > (b) = (c) zero. (d)3 
i 1-x түгээн 
T 09 Lin, үт" 
І 1 1 
(а) = (b) т (с) — (d) 1 
3+5 {2 
© (11) Lim 5 BRAGA 
х X (2 X* +3) 
5 1 8 
(а) 5 (0) 1 (с) 2 (d) В 
b ODE Gi, 2 наса 
Er d 9262-1 
(a) 3 (b) zero (c) 3 (d) e 
003) ит FYB 49 XP = 
@ 242 (b) 3 (0-212 (d)-3 


3 
(14) ит VO4X *7x-2. 


(а) 4 (5) 3 (c) 3 (d) i 


3X+2 
(58 


9 (15) A Lim ———- 


х 
(а) zero. (b) 1 (c) 2 (4)-1 
3 3 
0 (16) Lim Atl. хэлэн 
(а) 2 (b) 8 (с) zero (a) 4 
2 
Н ТЕ са ИНИ 
1-8x? 
=2 -9 3 =3 
a> o> (© 5 «= 
3 
9 (18) Lim 4—3Х_._ 
бо 
(а)-3 (1 (c) zero (d) = 
Lim (3X°#2X41V n 
" as im ( 02—32 ) Е 
| (а) 3 (b) 9 (c) 27 (d) 81 


(tst) Vaf egt Y (or) old - ze c ou, - Jan eg Jl 
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7 20) Lim $ ЖТ 

(01 (b) zero. @# @ = 

4, 

e (21) Lim E meeeeeeee where k is a positive constant. 

(a) E DE СЕ (d)3k 
| (22) 18 Lim Ч =8 , then a =... wherea Е Ж 

(а)2 (5) тего (c) £4 (9) +8 
Фатеева 2523 Re ees semas 

==. Dimi 7 -2Х-5 

(a) zero. (b) i (c) i (d) 1 
© (24) Lim og «7x? 8) quem 

(a) ee (b) zero. (c) - = (d) 1 
© (25) Lim ((2+х-х)= бык 

(а) i (b) zero. (2 
© Q6) If:a>b > then Lim ХЭЭ 6 

- 

(a) zero. (b) se (c) 1 (d)a-b 
© (27) If:a«b «zero » then Lim E шээөөөөөө 

(a) ee (b) — со (с) тего. (d)a-b 

(1) Lim 2Х-5 «4» (2) Lim -2X-5 
EMT | 5—9 3x'.8 


1 : 
* pa 
" 
2 
(5) Lim 2x*«2x?-1 
undi "m 


(3) Lim 2X -5 
3Х-8 


х= 


Find each of the following 


(1) Lim 5x-4 «3» 
Xie "з ш 


(3) Lim 5-6x-3x* «-3 
X— = 


2Х5+Х+4 


(2) Lim XA 45X41 
=" Be 


x52. 
(4) B Lim 
x—- || 


7X?«1 
AX выл 


(6) Lim 


к—= 


(d) does not exist. 


« zero» 


» Exercise 14 2 
2 


zi 
(7) Lim 2Х:43Х-2 «=» (891 33 522-1 «o» 
um s 1 x—— 63913 
(9) Lim 5-1Х:азхЧ | 2-4» (10) Lim (-2-44--3 ||» 
РЕ эр, ай ардад хээ Үд Ж 
(1) Lim 5Х:394Х:2-3 з, | (урл 5x'-4x^«2 as 
USUS qnl o eg X= 3-x«DxP 8 
(13) Œ Lim (ХЭ+5 Х2+1) «=» (14) Lim (x?-X+5) «оо» 
EJ Find each of the following : 
| (1) Lim 3х7-4Х-5 «3» (2) Lim _@X+3)? «-4» 
ТЭ" (х+2)? um mm 
(3) Lim 6x?-5x «-6» (4) 0 Lim (+10) 5 Х-3) «5» 
х—= 3-00+х Би х?+3 
(5) Lim _8X*-x4+1 ма» (6) Lim Х?-4Х+5 4. 
U7* (х+рох?-3) ХЭВ зон 
(7) Lim @Х+з(@х?-5) л» (8)Lim QX*«36X-D(X-2 (10, 
ХЭЭ 3 x28) (5X3) 15 хэ X(X4NGX-D 3 
7+ х 34x 
х5 4Х-3 
о Find each of the following : 
Р 2 1 4-85? 
C) Lim ——2— d. | (2) Lim 4 гоёж 
ET +25 , шигээ 
2 А 20541 
(3) Lim x Y3+4x «2» (4) Lim —————— «1» 
Тах? +3х-4 
Nsx^«5x-2 
2 -5Х- 
(5) Lim ,-23:3-- se parus “= 4. 
шин VICEM xa ! 
3 2.5 
(7) @ Lim =з «-3» (8) Lim 25 ЭХ+*_ «35 


5 
3x24 125x542 
4х2+7+3х 


(10) Lim BEES А 


m. 
z 
= 
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oa Find each of the following : 


(6) 
5 
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: E m ЕЕ 2x? 
D Бя (8523) х» | ш Em bees" ^ 
xi 3x? 1 zn (2 8X 
эш Pm ert ox 2" (4) Lim (3-34) -Р 
zr 3 3-1 В 2 
(5321 Lim ul «2» | (6) Lim CE “вэ 
(7) Lim. pu. Eu «45 | (8) Lim ((3-2-1 +x) 
(9) Lim fft exi рехт) и 
(10) Lim 1 (Гах + - {+1} «is 
(11) Lim 2 +5х -х) C2 Lim x(fax? +1 -2x) "m 
Find the value of each of a and n if ; Lim Зах"-4Х55. «6525 
X— 3:9 X.68 X 
Lim Үах?+э __| Рагу 


uU Find the value of a if : 
^ 


ХЭЭ ат 


Unit Four 


Trigonometry 


Unit Exercises 


The sine rule. 


Exercise 


The cosine rule. 


Exercise 


Solution of the triangle. 


Exercise 


At the end of the unit: Life applications on unit four. 


=> 


15 


The sine rule № 


| Xe се 
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| нэ ТТ choice questions | Tersus 
Choose the correct answer from the given ones : 
е (1 шапу triangle XYZ » XY: YZ = не 
(a) sin X : sin Y (b) sin Y:sinZ (c) sin Z : sin X (d) sin Z : sin Y 
© (2) ШААВС ifm (ZA) =30° ›С = 15/3 em. › m (4 ©) = 60° sthen as гн, ст. 
(a) 30 (b) 45 (c) 15 (d) 60 
© (3) DEF is a triangle in which m (Z D) = 80° and m (Z E) = 60° iff 12 cm.» 
then d sss. em. 
T Za KL шшщ 
© (4)InAABC »ifaz24cm.:b-7cm.»m(Z С) = 120° , then the area of 
the triangle = em? 
(a) 773 (b) 1473 (07 (d) 14 
© C5) XYZ is an equilateral triangle › the length of its side is 1013 ст. »then the length 
of the diameter of its circumcircle is --------------- ст. 
(4) 5 (5) 10 (c) 15 (4) 20 
© (6) ШАХУЙ ,› z = 6 , then the length of the diameter of its circumcircle 
18 e length units. 
(a) 6 (b) 12 (03 (d)9 


> Exercise 15 ? 
9 (7) In the opposite figure : 


The length of AB = Ст. 

(a) 6 (b)7 Р 1 

(с) 8 (d)9 Е 12cm. B 
© ( 8) In the opposite figure : —_— 

AD // ВС ‚АВ = 4 ст. »m (Z DAC) = 40° »m (4 B) = 60° T 

»then the length of AC = «em. 

ws ШЕ ё А 

(02 (d)4 


( 9 ) In the opposite figure : 


M is the centre of the circle 


» BM = бст. › then АВ = -e ст. 
(a) 6 sin 50° (b) 12 sin 50* 
(c) 6 cos 50* (d) 12 cos 50* 


© (10) [ГД] А circle with diameter of length 20 cm. » passes through the vertices of A ABC 
which is an acute-angled triangle in which BC = 10 cm. » then m (2 A) = еее 


(a) 30 (b) 60 (045 am 
© (11) In triangle ABC » m (Z A) = 45° , the length of the radius of its circumcircle = 6 cm. 

s then a = сес cm. 

а цайн Г "TH 


© (12) If the length of a side in any triangle = 12 cm. and the measure of the opposite angle to 
this side — 55? , then the circumference of the circle that passes through the vertices of 


this triangle = - ... em. 
(a) 36 (b) 42 (c) 46 (d) 52 
© (13) If the perimeter of triangle ABC equals 15 cm. »m(Z A) = 53° » m (4 В) = 47° 
»then the length of AB == cm. 
(a) 6 (7 (c) 5 (d) 8 
© (14) In triangle ABC »a=27cm. » т(4 В) = 82° » m(ZC)=56° 
» then its surface area = «cm? 
(4) 540 ^ (0447 (c) 350 (d) 400 
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UNIT 


5 (15) In triangle АВС >m (2 А): m(Z B): m(Z C) 22:3:4 , AB = 12 cm. › then the 


length DEA Gs aate cm. 
(a) 10 (b) 11 (c) 16 (d) 18 
© (16) In triangle ABC , which of the following statements is true ? 
(a) sin A + соѕ B=a+b (b) a sin B =b sin A 
(c)a=bsine Сан 
© (17) In A XYZ ,2гаш X = -+ "where r is the radius length of its circumcircle" 
(а) 2 (b) y (c) X (d) area of A XYZ 


fr is the length of the radius of the circumcircle of the triangle XYZ » 
Y »- 


24 Ү 
(b)2r © г (4) 4г 
: / 
In any triangle LMN , RE 
m n m+n 
(а) sin N e sinM © sin N + sin M (53r 
7 (20) CI In AABC if SA = SDB then ПАВ _ sin A 
(а)а- (b)2a+b (c)a-2b (d)2a-b 
© (21) In acute-angled triangle ABC ,2а- wa »thenm(Z A) = --.-........... 
(a) 30° (b) 45° (c) 60* (d) 75° 
© (22) In A ABC 5 sin A=2 sin C BC 26cm. 5 then AB = cm. 
(а)2 (9) 3 (с) 4 (4)6 
P (23) If the radius length of circumcircle of A ABC equals 3 cm. 
and sin А + sin B + sin C = 2, then the perimeter of triangle ABC = ............... cm. 
(a) 6 (b) 9 (c) 12 (d) 24 
мн 2 sin(A*B) _ — — 
^ (24) C2 In any triangle АВС AE 
с а b 
CL Gu @ с @ а+с 
9 (25) In AABC , 8 SBA 
a+b = 
(a) sin В (b) sin C (c) sin A+ sin B (d) sin A+ sin C 


> Exercise 15 2 
Li 


0 (26) LH In A XYZ if 3 sin X =4 sin Y = 2 sin Z then X : y : Z = e= 


(a)2:3:4 (5) 6:4:3 (с) 3:4:6 (4)4:3:6 


sinA 2508  sinC 


© (27) Ш ABC is a triangle in which s then a:b: = eere 


(a)6:5:8 (eto Ч (c)7:2:4 (4)3:5:4 
е (28) Ind ABC: 1f S84 = #08. С s then the greatest angle іп measure is --- 

(a) АА (b 2B (oC (d) right. 
o (29) In triangle ABC »m (ZA): m (4 В): m(Z C) 23:5:4 

> then c? : a2 = аиахааслава. 

(4)16:2 (b) 2:3 (c) 4:3 (d)3:2 


a sinB _ 
pm Б HAC 


(3) = (b) SC (с) 4т (91 


© (31) In A ABC › И the radius of its circumcircle = 4 ст. 


{ел В oy 
2 snA+sinB+snC ооо 
(a) 4 (b) 2 (c) 8 (d) 16 
(32) If the radius of the circumcircle of A ABC equals г › then the perimeter of 
the triangle = (sin A + sin B + sin C) 
(a)r (b)2r (с) 412 (988г? 
(33) In A ABC ›а-Ь = 4 ст. ,ѕіпА = 3 sin B ›Шепа = ст. 
(а) 4 (b) 6 (c) 8 (d) 12 
© (34) If the perimeter of A ABC is 24 cm. and sin A + sin B = 3 sin C › then С = cm. 
(а) 4 (b 6 (c) 8 (d) 9 
© (35) ABC is a triangle »sin В + sin = 4 sin A and b + c = 2 a 10 ст. 
„Шепа= ст. 
(а)2 (5) 3 (c)4 (d) 5 
о (36) In A ABC ,АВ =8 ст. › ВС=12 ст. » m(ZA)-m(Z С) = 90° 
»thentanC = eee 
2 3 3 ES 
(а) = (b) 5 OFZ (03 
© (37) If ris the radius length of the circumcircle of АВС and a =r 
»thenm(Z А) = eeen 
(а) 30° ошу. (b) 30° ог 120° (c) 150? only. (d) 30? or 1509 


OPE?) ой Y/ Ge] OW - BE oU zu; - АФЛ 
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UNIT 


о (38) If the area of the triangle ABC is A and r is the radius length of the circumcircle of 


the triangle ABC , then: a M 
abc 


(a) 1 (b) 2 (c)4 (d) 8 

9 (39) CHInA ABC , = = - т (where г is the radius of Из circumcircle) 
(а) 1 (b) 2 (c)4 (4)8 

> (40) И the triangle ABC is an isosceles right-angled triangle and г is the radius length of 
the circumcircle of the triangle ABC › then the area of A АВС = (in terms of r) 
@tr ©) 2° суд (dr 


5 (41) In the opposite figure : 
If the perimeter of A АВС = 20 cm. » 


then the diameter length of its circumcircle = + cm. 
(а)2 (b) 4 
(c)6 (4)8 


| Second | Essay questions | 


XYZ is a triangle in which : m (Z X) = 80° » m (Z Y) = 60? and z = 10 ст. 


» find each of X and y to the nearest cm. « I5cm. + 13 ст. » 


ABC is a triangle in which : c = 19 ст. эт (Z A) = 112? and m (Z В) = 33° 
Find to the nearest hundredth each of b and the length of the radius of the circumcircle of 
the triangle. « 1804 cm. + 16.56 ст. » 


ее 


Ш XYZ is a triangle » if = 68.4 cm. » m (Z Y) = 100? and m (4 Z) = 40° 
„па: (1)X 
( 2 ) The radius length of the circumcircle of the triangle XYZ 


( 3 ) The area of the triangle XYZ « 44.64 cm. › 34.73 em. + 981.34 cm? » 


АВС is a triangle in which : b = 10 cm. » m (Z A) = 40° and m (4 C) = 80° 
Find the length of the greatest side of A ABC «11 ст.» 


ABC is a triangle in which : с = 4.5 cm. » m (Z A) = 100° and m (4 В) = 15° 


о 
| Find the length of ће smallest side of A ABC «13cm.» 


» Exercise 15 2 


3 C Use the sine rule to find the value of X to the nearest tenth : 
(1) 


«74cm. »92cm» 


18 ABC is a triangle in which : m (Z A) = 60? anda - 7 [з em. 
Find the area and the circumference of the circumcircle of A ABC (x = 2) 
« 154 ст +44 cm. » 
[JJ ABC is a triangle in which : a= 13 ст. » т (4 A) = 53° 8 sc = 15 ст. Find the radius 


length of the circumcircle of АВС »then find m(Z С) «81cm. › 67° 239 or 112° 36 51 » 


LJ ABC is a triangle in which m (Z A) = 35? , a = 8 cm. and b = 6 cm. 
Find : m (Z B) «25° 28 43 » 


П) С] In the triangle ABC » m (4 A) = 67° 22 , m (4 C) = 44° 33 and b = 100 ст. 
Find the perimeter of the triangle ABC and its surface area. «275 cm. › 3473 cm: » 


CA ABC is a triangle in which m (Z B) = 35? » m (Z C) = 70? and the radius length of 
the circumcircle of the triangle ABC = 16 cm. Find the area and the perimeter of A ABC 
to the nearest whole number. « 262 em? › 79 ст.» 


i ABC is an isosceles triangle in which : m (Z A) = 120° and the length of the radius of 

the circumcircle of A ABC is 12 cm. 

Find c and calculate the area of A ABC «12 ст. «624 ст? » 
ABC is an isosceles triangle in which : a= b and m (Z A) = 15° and the perimeter 

of A ABC is 25 cm. Find the area of the circumcircle of A ABC «474 cm? » 

= 

| 


If the perimeter of A ABC = 40 cm. » m (Z A) = 44° and m (4 В) = 66° 
Find the lengths of the sides of the triangle ABC «109 cm. » 14.3 cm. «14.8 ст.» 


ABC is a triangle in which : с = 12 cm. and m (Z B) = 3 m (Z A) = 60° 
Find a and the area of A ABC to the nearest cm? «4.2 ст. 22 ст » 


(J If the area of the triangle ABC is 450 cm? „т (ДВ) = 82? and m (4 С) = 56° 
» find the value of a «27 cm.» 
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ABC is an acute-angled triangle in which AC = 12 cm. »sin A = 0.6 and its area is 43.2 cm? 


Find the length of each of AB and BC ; also find m (4 В) « 12 ст, › 7.6 ст, › 71° 34 » 
Find the perimeter of the acute-angled triangle ABC if a = 7 cm. »b = 8 cm. 

and m (Z A) = 60° «20 ст. 
CL] Find the diameter length of the circumcircle of A ABC in the two following cases : 
(1)m(ZA)=75° »а=21 cm. 

(2)m(ZB)=50° ,m(Z С) = 65°, c—b=6cm. «217 cm. +428 cm. 
ABC is a triangle in which : b = 5 cm. 5 tan C = 4 and т (Z B) = 30° 

find a » c and the area of the triangle to the nearest integer. «10 cm. 58 em. +20 cm? 


XYZ is a triangle in which : sin X + sin Y + sin Z = 2.37 and its perimeter is 56.88 cm. 
Find the length of the radius of the circumcircle of A XYZ «12 ст 


ABC is a triangle in which sin A: sin B:sinC = 2 : 4 : 5 and c — b = 3 cm. 
Find each of a and b «бет, › 12 ст. 


[Ш ABC is a triangle in which m (Z A): m (4 В): m (4 C) 23:4:3 ›На=5 ст. 
» then find the perimeter of the triangle ABC «159 em. 


:B—8—8—8— —B8—8—B 


АВС is a triangle in which m (Z A) = i m(ZB)= 4 m (ZC) » the length of the 


radius of its circumcircle = 10 cm. Find the area of A ABC * HO cm: 


Е: ABC is a triangle in which 6 sin A = 4 sin В = 3 sin C and its perimeter is 45 cm. 
9 
Find each of a and c «10 cm. › 20 em. 
[26] ш АВ and АС аге two chords in a circle. If their lengths are 43.5 cm. and 52.1 cm. 
T respectively and they are drawn in two different sides of the diameter AD whose length 


is 100 cm. 
Find : ( 1) m(Z BAC) ( 2) The length of BC 


« 122° 49 «84 ст.» 
Я] ABCD is a parallelogram in which m (4 A) = 50° › m ( DBC) = 70° and BD = 8 cm. 

9 
Find the perimeter of the parallelogram. «38 cm.» 


g £L] ABCD is a parallelogram in which AB = 18.6 cm. › m (Z CAB) = 36° 22 
and т (4 DBA) = 44° 38 
Find the length of the diagonal ‘AC and the area of the parallelogram. « 26.46 ст. » 292 em? » 


100 
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e 
[29] ABCD is а parallelogram. M is the point of intersection of its two diagonals. 
© 
Let AC -20 cm. » т (Z AMD) = 130° and m (Z САВ) = 85° 
Find the length of BD and the area of the parallelogram ABCD «282 cm. »216 cm? » 
Е) ABCD is a trapezium in which AD // ВС » AD 220 em. › m (Z D) = 120° , 
© 
m (Z В) = 62? and m (Z ACB) = 23° 25 
Find the length of each of AC and BC to the nearest cm. «29 ст. » 33 ст. » 
ED 11: ABCD is a quadrilateral in which CD = 100 cm. » m (4 BCA) = 36° ; 
т (Z BDA) = 55° › m (Z BCD) = 85° and m (Z CDA) = 87° 
Find the lengths of BD and AC to the nearest centimetre. «112 em. › 144 ст. » 
ЕЙ ABCD is a quadrilateral in which m (Z ABC) = 90° 5 m (4 BAD) = 80° 
T »AB = АР = 10 cm. › BD = BC. Calculate the area of the quadrilateral ABCD — « 102 em? » 
D QA ABCDE is a regular pentagon; whose side length is 18.26 cm. 
Ф 48 
Find the length of its diagonal АС «295 cm. » 


Choose the correct answer from the given ones : 


(1) If the radius length of the circumcircle of the triangle ABC equals 3 cm. 


»then: GERIT €— 02 
(a) 3 (b) 6 (c) 27 (d) 216 
( 2) If ABC is a triangle »then: a csc A + b cse B +c ese = o 
(a)2r (b)4r (c)6r (4) 8r 
(3) Ifa=sin В »b-sinC »c=sinA › then the circumference of the circumcircle 
of A ABC equals --- length unit. 
(a) I (E сул («2л 
(4) шААВС , 28MA+bsinBeesin€ _ 
a+b +c? 
(а) = (b) (2x (à) 


= 
о 
= 


Ехегсїзе 


The cosine rule 
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ТЫ Multiple choice questions 1 Test yourself. 
Choose the correct answer from those given : 
о (1) ШАХУЙ › the expression xey-n equals +--+ 
2Xy 
(a) cos X (b) cos Y (c) cos Z (d) sin Z 
© (2) CI MA XYZ sy? +22 - X? = 2y ZX n 
(a) cos X (b) sin Z (c) cos Z (d) sin X 
© (3)InAABC ›со$ (А +В) = -.............. 
(a) cos C. (b) - cos C (c) sin C (d) - sin C 
© (4) L2 In any triangle ABC ,совА-- 
(a) — (cos B + cos C) (b) cos B- cos C 
(c) cos (В + C) (d) — cos (B + C) 
9 (5) C If Z Ais supplementary to Z C »then cos A + cos C = e 
(a)0 1 (€) -1 «т 
© (6 ) If ABCD is a cyclic quadrilateral › then cos А + cos С = -+-+ 
(a)1 (b) zero. (c) X (d)-1 
9 (7)InAXYZ52 Xy cos (X + Y) = see 
()Xx^«yl-z (b) y?+27-x? (с) Х2-22-у? бауу? 


102 


» Exercise 16 2 


е 

© (8) C3 In AABC , the expression кее equals BR iE re 

(a) m (Z A) = 60° (b) m (/ B) - 90? 

(6) m (Z C) = 120° (d) m (Z A) m (Z B) - 90 
6(9)InALMN »/25cm. » m27cm. » m(Z N) 2 60° 

> then п zc cm. (to the nearest tenth) 

(a) 6.2 (b) 5 (с)43 (d) 35 
© (10) InAXYZ »X-5em. » y=3em. » m(22-2 x 

s then 2-5----3--- 

(a)7 (5) 8 (c)9 (44 


© (11) ШААВС ›Ём (ДА) +т(4 В) = 120° » a=2cm. » Б=Зсм. › 
then e 2s cm. 


(a)4 (b)3 (7 (75 


© (12) ШААВС :az9cm. » b=15cm. » m(Z С) = 106° 


» then its perimeter = cm. 
(a) 44 (b) 24 (c) 34 (d) 28 
® (13) ШААВС , b=2cm. » c-25cm. » cos A= 2 
s then A ABC 18-- 
(a) a right-angled triangle. (b) an isosceles triangle. 
(c) an equilateral triangle. (d) a scalene. 
© (14) IDA XYZ »if X2 y » then cos X = -e 
2y? z dE. t3 
(a) z (b) 2y (ах (d) 2x 
© (15) In A ABC > cos (A+B) = 
a^ p? c? a?+c?-b? b? +c?—a? c?- a^ - p? 
(тав ©) Fab ©) “abe @ аъ 
© (16) The measure of the greatest angle in triangle the lengths of its sides are 3 cm. » 5 ст. 
»7 ст. equals - ° 
(а) 110 (b) 150 (с) 100 (4) 120 


© (17) ШААВС »b-4cm. » а+с= 11 ст. » а-с= 1 ст. › then +--+ 
(а) the triangle is an obtuse angled triangle. 

(b) the triangle is a right angled triangle. 

(с) m(Z В) 22m (Z A) 

(d)m(Z A) 22m(Z B) 


= 
о 
wo 
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$ (18) In A ABC 5a? +b? — 0? +43 ab =0 s then m (4 C) = ° 
(a) 30 (b) 150 (c) 60 (d) 120 
о (19)In A ABC »ifm(Z С)=60° 5 a?+b?-c?=kab s then k = 
@ + (b)2 ©! @-1 
© (20) In A ABC ,45пА = 3 sin B = 6 sin C , then m (Z С)=............... (to the nearest degree) 
(a) 899 (b) 29* (с) 57° (4) 82° 
© (21 IRAABC › 3 sinA= i sin B= i sin С » then cos С=с 
(a) =2 o$ «= @4 
© (22) If ABC is a triangle in which : 5 sin A sin B = 6 sin B sin C = 9 sin C sin A 
31080 fi (A. Сунне o 
(a) 28 (b) 32 (c) 36 (d) 42 
© (23) I ABC is a triangle in which : 6a = 4 b = 3 с » then the measure of the smallest angle in 
the triangle = e 
(а) 57° 28 (b) 41° 1È (c) 28° 57 (d) 36° 52 


© (24) ABC is a triangle in which m(Z A) = 60°, Ь:с=5: 8 and the area of the 
circumcircle of the triangle ABC is 147 7t cm? , then the perimeter of 


КАВО=аснах ст 
(а) 21 (5) 34 (с) 54 (9) 60 

© (25) АВСР” іѕа parallelogram in which АВ =8 ст. » ВС= Ист. › Вр =9 ст. 
s then the length of AC = ст. 
(а)9 (b) 10 (с) 11 (d) 17 

© (26) In the opposite figure : 
Ср = шее ст. 
(a) 6 (b) 7 
(с) 8 (d)9 


© (27) In the opposite figure : 
ABCD is a parallelogram 


з then AC =... cm. 
(a) 213 (b) 2437 
«27 (d) 148 
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© (28) In the opposite figure : 


D A 
ABCD is a parallelogram Pow 
m (С ABD) = 80° ‚ВО - 7 cm. вбу ан 
АВ = 5 cm. » then the perimeter s Ч 


of parallelogram = «өөө to the nearest cm. 
(a) 25 (b) 26 (c) 29 (d) 30 


© (29) In the opposite figure : 
eos Biz ous 

@+ 

(2 

©з 

@ 4 


© (30) In the opposite figure : 

ABCD is a quadrilateral in which AB = 8 cm. 
„ВС 2 6cm. » m (Z B) = 90° 

»DC = 5 см. and m (Z ACD) = 60° 


» then the area of the circumcircle of 


the triangle ADC = ст? 
(a) 2m (5167 (c) 25 7, (d)49 л, 


Essay questions ) 


XYZ is a triangle in which : m (Z Z) = 95°, Х = 13cm. » y = 16 ст. Find z «215 ст.» 


ABC is a triangle in which : а = 3 ст. »c = 5 ст. and m (Z В) = 36° 21 


Find b to the nearest cm. «3cm.» 


L] ABC is a triangle in which a= 3 cm. »b = 5 cm. and c = 19 cm. › find : 
(1)m(zC) (2)Theareaofthetriangle ABC „60%, 


4-0-08-4-, 


LL] If two side lengths of a triangle are W 10+ 2) and W 10- 2) and the measure of the 
included angle = 60? , find the third side length. «122» 


ПЕ: оз Tau) old -at oLa- Jan ail 105, 


4 шог s Higher Order Thinking Skills 


a ABC is a triangle in which : a = 4 cm. »b = 6 cm. and m (4 C) = 57° 
о 


» find the perimeter of A ABC to the nearest cm. «15 ст.» 
Find the measures of the angles of the triangle ABC in which a = 7.6 ст. 

E] 
»b=5.8 cm. and с = 34 cm. « 108° 34 546° 20 ,25° 6 » 
ABC is a triangle in which a = 13 cm. » b = 14 ст. апіс = 15 cm. Find m (Z B) » 

3 
then find the area of the triangle ABC to the nearest cm? « 59° 29 ,84 ст? » 


Find the measure of the smallest angle in A XYZ » where X = 18 cm. » y = 27 cm. 
and z = 24 cm. Find also the area of the circumcircle of A XYZ « 40° 48 › 596 cm » 


a CJ ABC is a triangle in which a = 9 cm. » b = 15 cm. and c = 21 cm. Find the 
| measurement of the largest angle of the triangle and prove that it satisfies the relation : 
cos C -513sinC 4 820 « 120° » 


11) The perimeter of the triangle ABC is 52 cm. за = 13 cm. and b = 17 cm. Find the 
measure of the greatest angle in the triangle › then find the area of the triangle to the 
nearest centimetre square. «93°23 «110 са» 


m Find the measure of the greatest angle in A XYZ › where X = 24.5 cm. sy = 18 cm. 
9 


and z = 10 cm. Find the circumference of the circumcircle of A XYZ (л 2) 


« 119° 19 +88 cm.» 


a If the ratio among the lengths of the sides of the triangle XYZ is Х:у:2=4:5:6 
? > 
1 » prove that the measure of the smallest angle of the triangle approximately equals 41? 25 


XYZ is a triangle in which sin X : sin Y : sin Z=7 : 8 : 12 


Э 
Find the measure of its greatest angle. « 106° 4 » 
ABC is a triangle in which : а = 4 ст. sb = 5 cm. and cos С =5} 

о 
Find c and the area of A ABC «78cm. +573 cm?» 
ABC is a triangle in which : 2 sin A = 3 sin В = 4 sin C 

9 " 
Find the measure of the smallest angle. «26° 23 » 
ABC is a triangle in which i sinA= + sinB= t sin C » find m (Z C) and if the 

Ї perimeter of the triangle = 24 cm. › find its area. «90° +24 сті» 
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И 


Ki) ABC is a triangle in which BC = 20 сш. › m ( В) = 29° »m (4 С) = 73° and D is ће 
midpoint of BC > find the lengths of ‘AB and AD to the nearest two decimals. 


« 19.55 ст. » 11.84 ст. » 


ABC is a triangle in which : а = 8 cm. » b = 7 cm. and c = 9 cm. Let D € BC such 
that BD = 4 cm. Calculate the length of AD › calculate also the length of the radius of 


the circumcircle of A ABC «7cm. $47 ст, » 


© 

| 

| ABCD is a parallelogram in which : АС = 16 cm. » DB = 20 cm. and т (4 AMB) = 50? , 
| where M is the point of intersection of its diagonals. 
© 
! 
| 


Find AB and AD to the nearest cm. «8cm. » 16 ст. » 


ABCD is а parallelogram in which АВ = 9 cm. › ВС = 13 cm. and АС = 20 ст. 
Find the length of BD «10 ст.» 


ABCD is a trapezium in which : AD // ВС » AD = 42 ст. › АВ = 30 cm. » 
ВС = 48 cm. and m (Z А) = 100? › find the length of each of : BD ‚СБ 


« 55.7 ст. › 29.3 ст. » 


11.1 ABCD is a quadrilateral in which : AB = 9 cm. › ВС = 5 см. › CD = 8 cm. › 
DA = 9 cm. and AC = 11 ст. 


Prove that : The figure ABCD is a cyclic quadrilateral. 


EŒ) ABCD is a quadrilateral in which : AB = 6 cm. › ВС = 14 cm. » CD = 10 em. 
© 
and АС = BD = 16 ст.Ргоуе that : ABCD is a cyclic quadrilateral. 


ABCD is a quadrilateral in which : AB = 27 cm. › ВС = 12 ст. › СО = 8 ст. 
› DA = 12 ст. and АС = 18 cm. 
Prove that : AC bisects Z BAD 


€) ABCD is a quadrilateral in which : m (4 DAB) = m (4 DBC) = 90° , BD = 10 см. › 
Ф 
AD = 8 cm. and m (Z DCB) = 30° ; find AC to the nearest cm. «22cm.» 


112 ABCD is а quadrilateral in which : AB = 15 cm. › BC = 20 cm.» CD = 16 cm. 
‚АС = 25 cm. and m (Z ACD) = 36° 52 , find the length of AD to the nearest centimetre 
» then find the area of the quadrilateral ABCD « 16cm. +270 em? » 


I. 
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ABC is a triangle in which : a = 3 b and m (Z C) = 60° ; find m (Z B) and m (Z A) 
« 19* 6 s 100° 54 » 


ABC is a triangle in which : а = 5 cm. » m (Z В) = 120° and its area is 1013 cm? 


Find each of c and b and also m (Z A) «Вот. »11.36cm. 22924» 


ОД ABC is a triangle in which : Р-а= 8 cm. »P—-b = 6 cm. and P- c = 4 cm. › find the 
measurement of the largest angle in the triangle where 2 P=a +b +c « 78° 28 » 


CA In the triangle ABC » if P—a= 26 cm. » b = 28 cm. and Р + а = 98 cm. where 2 P is 
the triangle perimeter, find the side lengths of the triangle » then the measurement of the 
smallest angle. «36 ст. »28 ст. «60 cm. » 17° 51 » 


ABC is a triangle whose area is 64 cm? т (4 А) = 30° »b:c=3:4 
Find the perimeter of A АВС «41.8 cm.» 


If sinA:sinB:sinCz3:5:7 
» prove that : cos A: cos В : cos С 213: 11 :- 7 


ABC is a triangle whose perimeter is 34 cm. »a = 12 cm. and b - c = 6 cm. 


Find the measure of its smallest angle » then calculate its area. «34° 4619 5479 ст? » 


LL] In the triangle XYZ 5 if у? =(z-X)?+zX 
» prove that : m (Z Y) = 60° 


C3 Discover the error : 


B—B8—8—8- 8 ——8—8—8—8 


In the triangle ABC »ifa-5 ст. »b = 10 см. »c = 7 cm. and m (Z A) = 27.66? 
Find : m (Z B) 


Ziad's answer 


"E 208 
` В sinA 


Karim's answer 


10 5 


" sinB — sin 27.66° 
10 sin 27.66° 
5 

^. m (Z B) = 68.19° 


^ sin B= = 0.9284 


~. m(Z B)- 18° 


Which of the two answers is correct ? 


» Exercise 16 2 
е 


4. Choose the correct answer from those given : 
( 1 )If the area of АВС = 12 cm? s then (b? + c? — a?) tan A = eee 
(а) 12 (b) 24 (c) 48 (d) 96 


( 2)InAABC »ifm (ZA) = 60° then: (1+1 + (1+0) s m 


(a) zero (b) 1 (c)2 (9) 3 
(3) AABC »if DELETE a? then m (4 A) = eee 
a+b+c 
(a) 30° (b) 60° (с) 45° (4) 1509 


(4) In the opposite figure : 


ABCD ; XCEF are two squares D Р 
if BC = 3 СЕ › then 
sin (2 BXE) = se E 
1 2 
(а) -= (b 2 
15 15 Е c B 
1 22 
(с) = (а) = 
is й 


эрч 
o 
© 


Exercise 


Solution of 
the triangle 


VOIE. 


_.) From the school book O Apply ee Higher Order Thinking Skills 


| rit | Multiple choice questions | 


Choose the correct answer from those given : 


( 1 ) Solving the triangle means --- 
(a) to find the lengths of its sides. 
(b) to find the measures of its angles. 
(c) to find the relation between the lengths of its sides and the measures of its angles. 


(d) to find the lengths of its sides and the measures of its angles. 


( 2 ) The perimeter of A ABC › in which b = 11 cm. »m(Z А) = 67° » m (Z С) = 46° 


equals сезсе; (to the nearest cm.) 
(a) 22 (b) 38 (c) 31 (d) 27 
( 3 ) By solving the triangle ABC in whicha=5cm. » Ь=7ст. » m(ZC)=65° 
S THEM ERR cm. (to the nearest tenth) 
(a) 4.4 (b) 2.1 (c) 6.7 (d) 8.2 


(4) By solving ДАВС т whichaz2cm. › 412 cm. >» с=2\ 5 ст. › Шеп 


Ёїг51:с08А-------- 
3 4 ву 
3 5 


(а) = (b) 
a dm 


Second : т (2 С) = 
(а) 32° 18 (5) 27° 43 (с) 135° (9) 45° 


» Exercise 17 2 


$ ( 5 ) The number of possible solutions of A ABC in which m (Z C) = 115? 
2С= 12 ст. ›а=9 ст. is 


(a) 1 (b) 2 (c)3 (d) zero. 


$ ( 6 ) The number of possible solutions of A ABC in which a= 8 cm. »b = 10 ст. 
эш (Z A) 3429 i$ 


(a) 1 (b)2 (c) infinite number. (d) zero. 
$ (7 ) The number of possible solutions of A ABC in which m (Z A) = 60° 5-3 cm. 
ян Siem. is muses 
(a) 1 (b) 2 (с)0 (d) infinite number. 


$ (8 ) The number of possible solutions of A XYZ in which X = 5 cm. »y = 6 cm. 
əm (Z X) = 70° equals ..........-.--. 


(а) zero. (b)2 (c) 1 (d)3 


® (9) ШАХУЙ › Х = 30 см. у= 20 ст. эт (Z X) = 100° 
» then these conditions verify «энэн 


(a) unique solution. (b) two solutions. (с) three solutions. (d) no solution. 


$ (10) In A ABC ›а= 20 ст. »b = 25 ст. » m (Z A) = 40° 
s then these conditions verify --------------- З 


(a) unique solution. (Б) two solutions. (с) three solutions. (d) no solution. 
® (11) In A XYZ ;m (4 X) 2100 , X 23cm. ›у=4 ст. > 


then these conditions verify -------------- 
(a) unique solution. (b) two solutions. (c)three solutions. (d) no solution. 
Second 


Exercise on solving a triangle knowing a side length and the 
measures of two angles 


Solve the triangle ABC in which : b = 11 cm. » m (Z A) = 67° and m (Z C) = 46° 
«11 cm. ›8.6 ст. +67° » 


Solve the triangle ABC in which : a = 8 cm. » m (Z А) = 60? and m (4 B) = 40° 


«95cm. s 11.6 ст. 163° 35 » 


Solve the triangle ABC in which : AB = 9 cm. and т (Z A) 22 т (Z B) = 80° , then 
calculate its area to the nearest cm? « 10.2 ст. »6.7 cm. » 607 » the area = 30cm: » 


« 594 cm. 39.1 ст. * 80° » 
ЕД Solve the triangle ABC in which : m(Z A) = 49° 11 » m (Z В) = 67° 17 ,с-1122 cm. 


4 @Understand — Ofpply  & Higher Order Thinking Skills 


UNIT 


ЕВ Solve the triangle XYZ in which : XY = 40 cm. »m(Z X) = 75° 12 
© 
and m (Z Ү)=48° 13 5 then find the height of the triangle drawn from Z to XY 
«46,4 ст. + 35.8 ст. » 56° 33 »the height = 34.6 ст. » 


and the measure of the included angle 


Solve A XYZ in which : m (Z Z) = 60° » XZ = 16 cm. and YZ = 13 ст. 
« 14.7 ст. +49° 5] 57059 » 


= on solving a triangle knowing the lengths of two sides 


a Solve the triangle ABC in which : a = 5 ст. »b = 7 cm. and m (Z C) = 65° 
7 «6.7 cm. 71° 50 + 43° 10» 


« 11.67 ст. + 13° 24 » 13° 24 » 


o Solve the triangle ABC in which : m (4 A) = 153° 12 and b = c = бст. 
o 


Solve A LMN in which : (= 12.5 cm. »n = 7.25 cm.andm(Z М)- Lo 
« 11.96 em. +76° 53 + 34° 25 » 


Solve A LMN in which : LM = 48.5 cm. : MN = 46 cm. and cos M = – 0.6 
« 84.53 ст. + 25° 48 › 126° 52 +27° 20 » 


Exercise on solving a triangle knowing the lengths of the three sides 
Solve the triangle ABC in each of the following figures : 
(1) C (2) А 35cm. с 


А 27 ст. B К 


a Solve the triangle ABC in which : а = 13 cm. »b = 14 cm. and c = 15 cm. 
«53*8 «59^ 29 „6т° 23» 


@ Solve the triangle ABC іп which: а = 5 cm. andb=2c=8cm. «30° 43 , 125° 6.24659. 


a Solve the triangle ABC in which : a = 2 cm. »b = 412 cm. and c = 215 cm. 
« 18° 26 + 116° 34 545°» 


09 Solve the triangle XYZ in which : ХУ = 15 cm. › YZ = 25 ст. and XZ = 30 cm. 
9 


«56° 13 +939 40 , 29° 56 > 


> Exercise 17 2 
12 
А Exercise on the activity 


ЇЇ Solve the triangle ABC in which : a = 10 cm. » b =9 cm. and m (4 B) = 57° 
9 


GD Solve the triangle ABC in which : m (Z A) = 50° ›а=4 cm. and b = 3 cm. 
9 


11) Solve the triangle ABC in which : m (Z C) = 116° »c = 12 cm. and a = 10 ст. 
9 


[19] Show if the following conditions satisfy the existence of one triangle or more , or 
9 ” 
don't satisfy the existence of any triangle at all, then find the possible solutions › 


approximated the side lengths to the nearest tenth and the angles measures to the 
nearest degree : 


(1)а= 15 ст. , = 10 cm. and m (Z A) = 120° 
(2)а= 12 ст. »b = 15 cm. and m (Z A) = 100° 
(3) Ша= 20 cm. » = 28 cm. and m (Z A) = 42° 
(4) Па= 5 см. »b =7 cm. and m (Z A) = 60° 
(5) Ша= I2cm.»c2 7 cm. and m (Z A) = 27° 


Miscellaneous exercises 
Solve the isosceles triangle ABC in which : m (Z A) = 110? and = 8 ст. 


«49 ст. › 4.9 ст. 35° 4 35° » 


[21] Solve the triangle ABC in which : a = 21 ст. »cos В = 3 and tan С = 5 
9 


« 17.3 em. 83 em. › 104° 13 55398 ›22° 37 » 


[22] Solve the triangle ABC in which : a = 5 cm. » m (Z B) = 120° and 


its area is 104/3 cm? « 11.36 em. 98 ст, 22° 24 ,37° 36 » 


Solve the triangle ABC in which m (Z A): т (4 B): m (4 C) =4: 5 : бапа its 


i perimeter equals 50 cm. «14.5 ст. » 16.9 cm. s 18.6 cm. »48° + 60° 572° » 
| 


Solve the triangle ABC in which sin A : sin B : sin C 23:4 : 6 and its perimeter 


equals 52 cm. « 12 cm. » 16 ст. »24 cm. +26° 23 +36° 26 » 117° 17 » 


Solve the acute-angled triangle ABC in which a = 21 cm. » b = 25 cm. and the diameter 


length of its circumcircle = 28 cm. «26 cm. +48° 35 563° 14 568° 1] » 
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Lj From the school book 


[1] 111 The distance between two lighthouses Lighthouse 
A and B is 20 km. on one line from North to 
South. If a ship is located at position C where 

m (Z ACB) = 33° and m (Z ABC) = 52° ; find the 


distance between the ship and each lighthouse. 


B 
Lighthouse 


« 29 km. › 36.6 km. » 


EJ © Ahmed and Salah stand in front of a minaret and А 


the distance between them is 50 metres as shown in 


the opposite figure. How high is the minaret to the 


21 
nearest tenth of metre ? Р 50 metres В 


[3] LL; In the opposite figure › there are three geographical 
positions forming a triangle. If the distance between 
position X and position Y is 9 km. » the measurement 
of the angle at position X is 409 and the measurement 


of the angle at position Z is 105* 


Find : ( 1 ) The distance between position X and position Z 


( 2 ) The area of the triangle whose vertices are X» Y: Z «53km. » 15 km? » 


L Sports : Ahmed run a distance of 8 km. in a certain direction » then he turned with 


an angle of measure 80? to run a distance of 9 km. How long is it from the starting point 


to the final point ? «11 km.» 
Land survey : A triangle-like piece of land whose с 
side lengths are 300 m. › 210 m. and 140 m. Use the cosine К» 20, 
rule to find the area of the land to the nearest square metre. 
A 300 m. B 
« 13148 т?» 
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СОМТЕМТ$ 


> Accumulative quizzes. 

> Monthly tests. 

> School book examinations. 
> Final examinations. 


> Guide answers. 


Accumulative quizzes on algebra 


Total mark 


е_—=+« 


| Quiz |1] on lesson 1 — unit 1 


Answer the following questions : 


| First question \] 4 marks 1 mark for each item 
Choose the correct answer from those given : 
(1) The domain of the function f : f (X) -1 -218- Е 
(а) [2 ›=[ (b) ]2 ›=[ (c) ]- e 52] (4) Lo »2[ 


3 
( 2) The domain of the function f : f OO z^ 3 js eee 
(a) [3 sf (b) ]3 ›=[ (c) ]- e» » 3[ (d) Ж 
( 3) Which of the following graphs does not represent a function in X ? 
p у у 
2, d 4 
^ H ^ ] | х i 
eX Xe хх 2 3 zx 
-iO iV 3 2-0] 123 2-9| i 2 
7 =} | Б^ 
y P У 
(b) (c) (d) 
( 4 ) The opposite figure represents a function whose domain is 
(a) К 
(b)IR - [0 »2[ 
(c) R- {0} 
(фЖ-10»2| 
6 marks 2 marks for each item 


Discuss the monotony of each of the functions represented by the following figures : 


» Аїдерга 
Total mark 


 — B till lesson 2 — unit 1 


Answer the following questions : 
4 marks 1 mark for each item 


Choose the correct answer from those given : 


( 1 ) The domain of the function f : f (X) -18 eee 
(а) В (b) R- {0} ()R-{1} (d) {0} 
( 2) Which of the following functions is even ? 
(a) sin X (b) Xcos X (c) X sin X 
(3 ) The opposite figure represents a function which is ............... 
(а) even. 
(b) odd. 
(c) neither even nor odd. 
(d) symmetric about y-axis. 
( 4 ) The opposite figure represents a function whose range is 
(2) IR 
(b) R- [-2 ›0] 
(с) ]-2 »2[ 
()1-2»2) 


Second question Ү 6 marks 2 marks for each item 


Determine the type of the functions defined by the following rules whether they are 
odd › even or otherwise : 

(0f0o9-x*«x? 

(2) fQQ=x? sinx 


=x 92 
G) fo 7+1 


Accumulative quizzes 


tilllesson 3 — unit 1 j 


Answer the following questions : 
[ist question У 


Graph the curve of the function f : f (X) -| 


Total mark 


Ix > 340 
ХР. = Хэ 


» Нот the graph deduce the range » determine its type whether it is even » odd ог 


otherwise and discuss its monotony. 


CETEN e 


Graph the function f : f (X) 2 M # ЕЕ 


X » 0«Х«2 


»from the graph deduce the range and discuss its monotony. 


| Third question ТЕРС 


Graph the funcion f: f 00 - [^ < 23554 


-1 » -2<Х<2 
»from the graph deduce the range. 


» Аїдерга 


Total mark 


[ Quiz |4| till lesson 4 — unit 1 


Answer the following questions : 


First question Р 1 mark for each item 


Choose the correct answer from those given : 


( 1) If f is a function where f (X) = X? +2 , then the graph which 


represents f 18 ............... 


(a) 


(2) The range of the function f where f (X) = ав PSO 222 
-1 at X»0 
(a) {0} (b t- 1) 
(c) IR (d) (0 ,- 1] 
( 3) The symmetric point of the function curve of f where f (X) = X? іѕ............... 
(a) (151) (b) (0 »0) (c) (1 +0) (d) (0 » 1) 


( 4 ) The range of the function f : f (X) =55- 1 Пааа 
(a) R- {2} (b) R- {1} ()R-[-1) (R 
[Second question ҮЛЭГ 
Use the curve of the function f : f (X) =X3to represent the function g : g (X) = (X— зу 


> show the domain of g and its range » discuss its monotony and determine its type 


whether it is even » odd or otherwise. 


МИЛГЭЛЭЛС ool) OWL СА, jail [9] 


Accumulative quizzes 


Total mark 


| Quiz |5) till lesson 5 — unit 1 


Answer the following questions : 


4 marks 1 mark for each item 


Choose the correct answer from those given : 

(1) I£f Q0 = 5 sthen f (7) = e 
(a) 1 (b) 5 (c)7 (d) 35 

(2) The vertex of the function curve of f where f (X) =X? + 1 is ~ 
(а) (1 ›0) (b) C150) (c) (0 1) (d) (0 »- 1) 

( 3) The curve of the function g : g (X) = X? +2 is the same as the curve of the 
function f : f (X) = X? by translation 2 units in the direction of -= 
(a) OX (b OX (c) Oy (d) Oy 

( 4 ) The solution set in R of the equation : | X |+ 1 20 is -+++ 


(a) {1} (1-1) (е) {1 5-1] (à) Ø 


Find in R the solution set of the equation :ү 2-2 x «1-8 


аге ИА 
In the opposite figure : 
The curve of the function f : f (X) =| X | is drawn › then 


itis translated in the two directions of coordinate axes » 


write : 

( 1 ) The rule of the resulted function. 
(2) The coordinates of its vertex. 

( 3) Its range and deduce its monotony. 


( 4 ) The equation of its symmetric axis. 


» Algebra 


Total mark 


[ Quiz |6) till lesson 6 — unit 1 


Answer the following questions : 


Iu BN 2 marks 4 mark for each item | 


Choose the correct answer from those given : 
(1) The solution set of the inequality : | X |— 1 > zero in Ris ............... 

() Ё-1-1-1 (1-1,0 ()®-]-1,1[ 00 [-1,1] 
(2) If f Q0 22 othen f QX) = ossaa 

(а) 2 (b) 4 (с) zero (d) 1 


( 3) If the function f : f (Х) = i »then the symmetric point of the function 
g:g002 f (X^ l)is 


(a) (1 $0) (b) (0 » 1) (с) C150) (d) (-1 $1) 
( 4 ) The range of the function f where f (X) 2| X | is 
(а) [0 ,=[ (6) 105 (c) + sof (4) Le 50] 
4 marks 2 marks for each item | 


Find in R , the solution set of each of the following : 
(1)12Х-31-1Х-1| 
(2)313Х-2|55 


ЕШЬ ej 


Graph the curve of the function f where f (X) = | X — 3 | and deduce from the graph the 


range of the function › its monotony and whether it is even » odd or otherwise. 


Accumulative quizzes 


Total mark 
| ве 7 | till lesson 4 — unit 2 
Answer the following questions : 
255 T mark for cach йет ай 
Choose the correct answer from those given : 
(1) The number of roots of the equation : X 72.128 equals з 
(а) 1 (b) 7 (с) 2 (4)-2 
(2 ) The range of the function f : f (X) -P 8E 2020 18 M 
-1 а X»0 
(a) (01 (91-11 (с) В (d) {0 »- 1} 
( 3) The solution set of the inequality : | X| < 1 in R is -+ 
(a) ]- e 51] (b) +151] (с) [-1 » 1] (à) ]-1 »1[ 


( 4 ) The curve of the function g : g (X) = (X + 4 is the same as the curve of the 
function f : f (X)= x? by translation 4 units in the direction of ..........- 
(a) OX (b) Oy (c) OX (d) Oy 

( 5 ) The solution set of the equation : x3=25 in Ris -. - 
(а) {5} (5) {5 »-5} (c) {125} (d) (125 5-125} 

(6)1£7X*1232X*? , then X= -e ! 


(а)-1 (b) 1 (с) 4 (d) zero 
secon questo 


Find in R the solution set of each of the following : 
à 
(1)(Х+1)#=8 


(2)|х2-2х41-1 


4 marks 2 marks for each item 


» Аїдерга 


Total mark 
| Quiz |8 till lesson 2 — unit 2 
Answer the following questions : 
4 marks 1 mark for each item 
Choose the correct answer from those given : 
(A) Tf f Q9 22* , then f (1) = 
ЗЭН! 1 
(2-1 (b)1 (© | @-> 


(2 ) The equation of the symmetric axis of the function f where f Q9 = (X -3? +2 
is- 


(а) Х-2 (b X=3 (c)y=2 (@у=3 

(3) The function f where f (X) = aX is decreasing on its domain R at ............... 
(a)a=1 (b)a>1 ()0«а«1 (Фа=-1 
Xxx 

(M xu == 
(4 (b) 1 (c) 6 (d) 36 


Second question À 3 marks 


Graph the curves of the two functions f » g where f (Х) =Х+1 » g(X)=1-X>from 


the graph find the area of the triangle bounded by the two intersecting straight lines and 
X-axis. 


MR) 3 marks 


The price of merchandise is increasing at rate 3 % per annum. Given that the original 


price 18 1000 pounds › how much is the price after 3 years ? 


Accumulative quizzes 


Total mark 
| Quz 9 till lesson 3 — unit 2 
Answer the following questions : 
4 marks 1 mark for each item на 
Choose the correct answer from those given : 
(1 )Iflog, X23 „еп X = зеен 
(а)2 (b)3 (c)8 (d)9 
(2)If5X*! 27X*! ,then3X*! = е 
(a) zero (b)1 (c)2 (33 


( 3 ) The symmetric point of the curve of the function f : f (X) = XT +415... 


(a) (4 »3) (b) 3 »-4) (c) C3 »-4) (d) 3 »4) 
( 4 ) The solution set of the equation : log, | Х |= 1 in R is неее 
(a) {3} (b) {- 3} (c) {3 »-3} (à) [15-1] 
second questo зе] 


If f (= х? | Х|, determine the type of the function whether it is even » odd or 


otherwise ; then find in R the solution set of the equation : f (X) = 1 


= | 


If f 00 =7% › find the value of X such that : /(2Х-1)-7(2Х-1)- 20 


» Аїдерга 


Total mark 


| Quiz 10 till lesson 4 — unit 2 


Answer the following questions : 


Choose the correct answer from those given : 


4 mark for each item | 


( 1 ) The value of X which satisfies the equation : log, X=-3 is X= 
(a) d үз. (с)8 
(2)Iflog3=X › 1087 =у then log 21 = v- 


(d)9 


(а) Xy ЕЭ (c)X+y (4)Х-у 
(3 10759 а+ log, b+ log... O E eeesssseeese 
(a)a (b)b (с)с (d)1 
( 4 ) The function f where f (X) = zixl is equivalent to f : f (X) = ............... 

wf? at X»0 


(b)2 
-2 at X«0 


2 t =0 
()-2 wf най» 
-2 at X«0 


Second question | 6 marks 


14 mark for each item | 
Find in В the solution set of each of the following : 

(1 )ogy (X 2)=2 

(2)2X*125 

(3)3%*2_3X+1 18 

(4312Х-3157 


CITAS 


Use the curve of the function f where f (X) = X? to represent the function g where 
g ОО = f (X) +2 » from the graph find the range of g and prove that it is even. 


SECOND Accumulative quizzes on calculus 


Total mark 
m ——— | 


Г бе 1| on lesson 1 — unit 3 


Answer the following questions : 


| First question `] 4 marks 1 mark for each item | 
From the opposite graph › complete each of the following : 
(1 ) Lim | f(x)=~ — 


(2) Lim /00- —— 
(3) f (-2)2 өн 


(4)f (0 = 


Second question 6 marks 2 marks for each item 


Choose the correct answer from those given : 


( 1 ) The opposite graph represents 
the curve of the function f 
»then JH fos 
(а)2 (b) 3 


(с)1 (d) not exist. 


( 2) In the opposite figure : 


$“ 


When Ө == y 


s then у ——+> cm. 
(а)2 (5)5 (с) 10 (d) 1042 
( 3) Which of the following functions doesn't have a limit at X — 1 ? 


10cm. 


я 1) 4 
ай. Б. зїй» ee 


» Calculus 


Total mark 
[аш BH till lesson 2 — unit 3 -— 
Answer the following questions : 
4 marks 1mark for each item "uti 
Choose the correct answer from those given : 
Lum (Osee 
бэ мш о) 
(а) з (b)4 ©3 (4) 1 
Li 2 — 
(2) inh 2x^-3)2 
(а) 2 (b) 3 (с) 5 (4)7 
2 
Lim X-1........ 
us х-42 X- 
(a) 1 (b) 2 (c) -1 (d) not exist. 


( 4) From the opposite figure : 


Lim fiance. 

х—+2 

(а) 1 (b) zero 

(c) 2 (d) not exist. 

4 marks 2 marks for each item 
Find each of the following : 
2 

Lim Х2-5 Х+6 Lim 1Х+1-2 

Чә um x2-4 барна, Х-3 


тн енот р 


If Lim —— =4 , find the value of a 


х-»2Х-1 


QD А Фс ао т | Cool) cx dale Lol, раа Л | 17 


Accumulative quizzes 


Total mark 


| Quiz 3 | till lesson 3 — unit 3 


Answer the following questions : 


First question Ї 2 marks $ mark for each item 


Choose the correct answer from those given : 


( 1) The opposite figure represents 


the curve of the function f 
Li лынн 
»then mj (0) 5 
(а)2 (b) 3 
(c) zero (d) not exist. 
Dim A 
(2) REA Е 
aF (b) C (c) (ат (d) 2. а’ 
Lim 352-12 
(3) x—.-2 X+2 
(a) 18 (b) -3 (c) 12 (d) – 12 
5 
ать =... 
(4) pue X-1 
(a) 5 (b) 1 (c) 4 (d) 20 
8 marks 2 marks for each item | 
Find each of the following : 
3 
Lim X -2X*1 
(1) Жон Xaj 
5 
Lim 22-32 
(2) eh x?-4 
ил (X+1)°-1 
E pe aiii 
(3) бана" х 
(4) Lim —X—-6 


» Calculus 


Total mark 


till lesson 4 — unit 3 


Answer the following questions : 


First question 2 marks 


4 mark for each item 


Choose the correct answer from those given : 


(1) Lim > 


x—o X 


(a) zero (b) 1 


( 2) From the opposite figure : 


(c) 2 (4)-1 


(1) Lim 5Х°+5Х+1 
х—+=  3x?-7 
5 
Lim (Х+1Ў-32 
(2) Х--1 Х-1 
(з) Lim (ах +5х-2х) 


wie 2 


Lim 
peg cim Х-1 


Li ГИЯ 

x, f 09 

(а) 2 (b) 1 

(c) zero (d) 3 
(3) Lim 2X*6 „һы where a ER 

х—»= X-5 

(a) 1 (b) 6 (c) zero (d) 3 

(4) Lim [с.а кы ЖИНИНЕ 
x—+0 x 
(a) zero (912: @t (4) not exist. 
8 marks 2 marks for each item | 

Find each of the following : 


THIRD Accumulative quizzes on trigonometry 


Total mark 
| Quiz | on lesson 1 — unit 4 
Answer the following questions : 
| First question y 4 marks 1 mark for each item 
Choose the correct answer from those given : 
(1) шААВС sm (2 А)=30° > az cm. then P= 1 cm. 
(a) 3 (b) 6 о4 (9) 12 
(2) ШААВС › 2 31 А = 3 sin B =4 sin С »thena:b:cz ve 
(a) 2:3:4 (b) 4:3:2 (c) 3:4:6 (4) 6:4:3 


( 3 ) The radius length of the circumcircle of A ABC in which m (Z А) = 30° ›а= 10 cm. 


(а) 5 (b) 10 (c) 20 (d) 40 
(4) NAABC ›2гѕіпА = өөө 


(a) a (b) b (c) c (d) area of A ABC 


secon question 5) 


InA ABC ›т(4 А) =23° , m(ZB)=67° апі the radius length of its 


circumcircle = 10 cm. ; find each of a » b to the nearest ст. 


In the opposite figure : 

M is the centre of the circle whose radius length is 8 cm. » 
m (2 BMC) = 60° , т (Z ACB) = 45° 

Find : the length of each of AB » AC 


20) 


» Trigonometry 


Total mark 


| Quiz |2] till lesson 2 — unit 4 


Answer the following questions : 


First question 4 marks 1 mark for each item 


Choose the correct answer from those given : 


(1) ABC is an equilateral triangle of side length 1013 ст. » then the diameter length of 


its circumcircle equals --------------- 


(a) 5 cm. (b) 20 cm. (c) 15 cm. (d) 10 cm. 
2 2 2 
2 i [uil ael a M 
( 2)In any triangle ABC › 2b 
(a) sin A (b) cos A (c) cos C (d)sin C 


(3)InAABC »a:b:c23:4:5,thenm(Z С) = -------.-.....- 


@45° (b) 60° (с) 90° (d) 120° 
(4) ШААВС 5b =c s then cos C = --------------- 
5, b 2b 2b 
(255 bze OT (d) 


Second question ) 3 marks 


Find the measure of the greatest angle in A ABC in which 


а=7ст. » Б=5ст. › c=3cm. 


Third question 3 marks 


ABCD is а parallelogram › AC = 10cm. › BD = 8 cm. » АС and BD intersect at M and 
m (2 AMB) = 70° Find the perimeter of the parallelogram. 


| 


Accumulative quizzes 


Total mark 


3 till lesson 3 — unit 4 


Answer the following questions : 


First question 32777753 1 mark for each item | 


Choose the correct answer from those given : 


( 1)InAABC ›а=Ь = 8 ст. › Ше perimeter of A ABC = 26 cm. » then m(Z C) = vs 


(a) 35.3? (b) 52.39 (c) 77.4? (d) 108* 
(2)InALMN мэр канен 

(2) Oa Мы (d)3r 
( 3) In A ABC › the expression SH LC equals zero if еее 

(a) m (Z A) = 60° (b) m (Z B) = 90° 

(c) m (Z C) = 120° (d)m (Z A) + m (Z B) = 90° 


(4)InAABC ›с0$ А = ттт 
(а) – (cos B + cos C) (b) cos B — cos C 


(c) cos (B + C) (9) – cos (B + С) 
8 
Solve the triangle ABC in which a= 20 ст. › т(4 В) =67° 37 , (4С) = 42° 23 


Third question Ї 3 marks | 


ABCD is a quadrilateral ,АВ 29cm. › ВС=5ст. › CD-8cm. › DA-9cm.; 
AC = 11 em. » prove that : ABCD is a cyclic quadrilateral. 


Contents of October 


From : Unit (1) - Lesson (1) : 


To 


Real functions. 


: Lesson of (Geometrical 
transformations of basic 
function curves). 


From : Unit (3) - Lesson (1) : 


To 


Introduction to limits of 
functions "Evaluation of 
the limit numerically and 
graphically". 


: Theorem (3) : Using factorization 


or long division. 


Unit (4) - Lesson (1) : 
The sine rule 


к 


Contents of November 


From: Solving absolute value equations 
"Unit (1) - Lesson (5)". 


To  : Exponential function and its 
application and exponential 
equations. 


From: Finding limit using conjugate. 
To  : Theorem (4) "The law". 


The cosine rule 
"Unit (4) - Lesson (2)". 


Monthly tests of October 


Total mark 
Test i3 


E Choose the correct answer from the given ones : 


(1) In the opposite figure : 3 (12 marks) 
Lim f (20) = еее 
(а)2 
(b)4 


(c)1 


(d) not exist. 


(2) шААВС SRA = 2sinB - sin C sthena:biemee 


(а)6:5:8 (b)8:5:6 ()7:2:4 (4)3:5:4 


(а)2 (b)3 (c) 6 (d)4 


(4) The function f : f (X) = — X? is decreasing when X € зз 
(a)R (b) R* (c) ЁС (d) IR" 
(5) ШААВС ›НЬ = 5 ст. »m (4 B) = 30° , then the circumference of its circumcircle 
дея ст. 
(a) 5043 л, (b)5x (a) 1043 л (d) 107 
( 6 ) The curve of the function f (X) - X? — 4 is the same as the curve of the function 
з(Х)- ЭР by translation 4 units in direction of --------------- 
= — — EE 
(a) oX (b) oX (с) оу (4) оу 


1 


——— is R- {3} s then k = eee 
X -kX-9 


( 7 ) If the domain of the function f : f (X) = 


(а) 6 (b)-6 (c) +6 (d)—36 


(a) R-{-3} (b) R- {2} (c)R-{3} (d) R- {2 +3} 


» October 


(9) The type of the function f : f (X) =X sin Хї8--- 
(d) odd. 
(d) constant. 


(a) even. 
(c) neither odd nor even. 
(10) The rule of the function Е И 
represented by the opposite E Sd 
figure is v 22] Бїх 
3 3 EFT гоор 
(a)y=X>-1 (b)yzQpr 1) E [^r 
(c) ys (x- 1? @у=х?+1 ининин 
іну (ри у 
an Lim ($) = 
(а) 3 (b)4 © 2 (d)1 
: X+1-1 
(12) Lim шин 8M 
(а) zero (912 (с) 4 (d) not exist. 


Я Answer the following questions : 
(1) Graph the curve of the function f : В — = R where f OO 2 |X|—4 »state range > 
(2 marks) 


(2 marks) 


type and the monotony. 
1 


3-х 


(2) Determine the domain of the real function fuf 
(2 marks) 


[4x-3-1 


(3) Find :Lim “> 
(4) A ABC in which m (4 В) = 35° 5m(Z С) = 70? and radius of its circumcircle = 16 cm. 
(2 marks) 


Find area and perimeter of A ABC to nearest unit. 


(E: 0) V eos [ o v / (bbe! OWE oL sU; paleo 


| 
| 


Monthly tests 


Total mark 
Test 2| шал 


E Choose the correct answer from the given ones : 


( 1) The function f : f (X) = 1 - | X | is increasing оп 


(12 marks) 
where f : ® ——® 
(a) 1 ›=[ (b) 10 ›=[ (c) ke » 1[ (d) ]- ee ,0[ 
т. Х2+7 Х+а_ 15 _ 
ulmo ex дарс ien 
(а)-44 (b)7 (c)-8 (d)8 
(3) Lim (57-25 _ — 
Х-«0 X 
(a)2 (b) 25 (с) 5 (4) 10 
(4) The point of symmetry of the function f : f (X) = 75+ lis 
(а) (-2 91) (5)-25»-1) (c) (2 91) (4) (2 »-1) 
KPA Thc dünn cid обод с s "e * эхээ 7722 
» 2sXs5 
(а) [1 55] (b [-2 ›5] (с) ]1 551 (à) [-2 »2] 


( 6 ) Which of the following rules defined 
the curve of the function shown in 
the opposite figure ? 
(a) f Q9 2 29-1 (5) ЁО) -х2-1 
(0f 00=Х?+1 (4у)р(Х)-Х2-1 


(7) ДАВС ›АВ =4 ст »sinC- i » then the radius of the circle passes through its 


(а) 6 (5) 8 (c)4 (d) 12 


(8) IDAABC эм (Z B) = 52° m (4 C) = 48° ; the perimeter of the triangle = 30 cm. 


»then анг (to the nearest cm.) 


(a) 15 (b) 21 (c) 12 (d) 20 


> October 


(9) If f is an odd function sand 8 domain Б.Б sa ER » then 95769). — 


(a) zero (b) f (a) (of Ca) (d) f (0) 
(10) Which of the following rules defined a function that is not odd ? 

(afO=sinxX | 00700-56Х —(ofQ9sx? (700-4 

10 үү рэн Эв "рын 
00 E Ty] 

(а)1 (b)-1 (ol (0-4. 

2 2 

(12) In the opposite figure : 

Limfoo- 

(8)-3 (b)2 

(c)-1 (d) does not exist. 


a Answer the following questions : 


(1 ) Graph the function f : IR ——* R where f (X) = (X - 2? - 1 » from the graph find the 


range » the monotony and determine if it is odd » even or otherwise. (2 marks) 


(2) If f, > f, are two real functions » f; (X) = X? 5 f, (X) = sin X 


Determine the type of the function (f 1 + fz) where it is even » odd or otherwise. 


(2 marks) 
(3)Find : Lim X*1 . Q marks) 
— 1 х+5-2 
(4) ДАВС in whichbz 10cm. » ш(2А)-409 5 m (Z С) = 80° 
» find the length of greatest side in the triangle (2 marks) 


5ЕСОМО Monthly tests of November 


Total mark 
Test [1 


E Choose the correct answer from the given ones : 


(1) ШААВС 5a2+b?-c?= €— (12 marks) 
(а) cos А (b)abcosC (c) cos C (d)2abcosC 
9 
pim CEHU =E 2212, 
| лын 3X 
3 ©) + (c) 9 (d) 12 


(3) The solution set in R of the inequality : | Х- 1 | 2 3 equals - өөө 

(a) R- ]-2 »4[ (b) [-2 » 4] (c) R- [- 2 24] (à) ]-2 »4[ 
(4) их? = 64 s them X = 

(а) 512 (b) 16 (с) 4 (d) 2 
(5) The radius length of the circumcircle of the triangle XYZ in which : 

Xz23cm. » у=5 ст. > 2=7 ст. approximately equals «нөөс, ст. 

(a) 6 (9) 8 (c)4 (d) 2 


( 6 ) The solution set in R of the equation : |2 Х-41-1Х-41 | equals «+ 


(a) {1} (b) {5} (с) {1,5} (4) Ф 
(7) Lim El pasians 
x—0 X41 
(а)-2 (b) 5 (c) 1 (4)-1 
im 00 - 0)" 
(8) le Fim, о =32 Penne 
(a) 3 (b) 4 (c) 9 (d) 12 


(9) A man deposite L-E. 12000 in a bank that gives annually compound interest 13 96 


» then the sum of money after 10 years approximately equals L.E. --- 


(a) 40735 (b) 38735 (c) 36049 (d) 46030 


> November 


(10) The domain of the function f : f (Х) = 1—6 --------.. 


Ix|-3 
(a) (3 ,—3] (b [3,3] (c) R- [-3 53] (d)R- ([-3,3] 
(1) Lim 1х-1-2 _ 
x—5 X-5 
4 3 1 
(а) 5 (b) d (c)4 (d) 4 
(12) In the opposite figure : 


The solution set of the inequality : f (X) < g (Х) 


(а) [-4 0} 
(b) [-4 50] 
(c) R- [-4 50] 
(d) ]-4 ,0[ 


a Answer the following questions : 


(1) Find the solution set in R of the inequality Wax 2-12x 49 «9 (2 marks) 
Kio Ht 

(2) Prove that 2x9" 3 (2 marks) 
3 х (18) 


(3) ABCD is a quadrilateral in which: АВ = 15cm. , BC=20 ст. » CD= 16cm. 
АС = 25 cm. and m (Z ACD) = 36° 55 > find the length of AD to the nearest centimetre 
» then find the area of the quadrilateral ABCD (2 marks) 


(4) Find: Lim X^-5X. 


(2 marks) 
A5 а 


Monthly tests 


Total mark 
Test Ba | 


E Choose the correct answer from the given ones : 


(1) Ef Q0 =5% s then f C2 = 


(12 marks) 
(a)-2 (b) 5 (od (i 
(2)Lim 22-41 eosam 
x—ı X- 
(а)5 (6) 1 (с) 4 (d) 20 


( 3) The measure of the smallest angle in A ABC in which ›а= 8cm. » b=7cm. »and 


its perimeter is 21 cm. approximately equals --------------- 
(a) 32° 34 (b) 42° 34 (c) 36° 34 (9) 46° 34 

( 4 ) The absolute inequality that represents mark of a student from 50 to 70 marks is «гсн 
(а)[Х-20|<10 (5)1Х-601«10 (c)| X- 60 |= 10 (4)|Х-20|510 


(5) The solution set in R of the equation : | Х-7 |22is enee 


(a) (9 55] (5) {7 53} (c) @ (à) (3 »-3} 
Үх+ї-1 
р +1- 
(6) Lim MMC esses 
(a)1 4 (c) zero e 


( 7 ) The solution set of the inequality :|3-2 X| « 1 in R is +- 
(а) [1 »2] 09 121 (c)R-]1 »2[ (à) R- [1 »2] 


(8) Which of the following functions represents an increasing exponential function on its 


domain R ? 
х 
(фу«30055  09у-3(4д5 ()y234(05)* (у= (005) 
a 
( 9 ) The solution set of the equation : X3=81 in Ris +--+ 


(а) {27 »-27| (b) {9 »-9} (c) {9} (d) {27} 

5 
(10) Lim (x42) – 32 = 
x—-0 x 


(a) 25 (b) 64 (c) 80 (d) 100 


> November 


ap Lim 4-7х+5_ ^ 


TC dox 

(a) 16 (5)-16 (d 09-15 
(12) In the opposite figure : 

CD-. - ст. 

(a) 6 (57 

(с) 8 (d)9 


Я Answer the following questions : 


(1) Find in R the solution set of the inequality :(х2-2х-1» 4 (2 marks) 
( 2) Find in R the solution set of the equation : (X— sj- 32 (2 marks) 
(3) ABCD is a quadrilateral in which : AB = AD = 9 cm. »ВС-5сш..СО-8сш.» 
and АС = 11 ст. 
Prove that : The figure ABCD is a cyclic quadrilateral. (2 marks) 


*2)-81 


РРТС : 
(4) Find : Lim 258) (2 marks) 


School book examinations т algebra 


Answer the following questions : 


[1] Choose the correct answer from those given : 


(1) If f : R— R where f (20 = X? , then the figure which represents the function f 


@) 2 (b)3 © $ (d) 0 
( 3) The range of the function f where f (X) = | X | is ч 

(a) [0 ›==[ (b) JO ›=[ (с) ]- = ›0] (d) ]- ee ,0[ 
(4) If f Q9 5 5* , thenf (—2) = 

a)- 5 l 

(a) -2 (b)5 (c) 35 (а) 1 


я (а) If the function f where f (X) = + s find the range of the function f › ће two 
coordinates of the symmetry point of the curve › then find in R the solution set of the 
equation f (4) =4 

x 2 

x when-5<X<2 

6-Х  when2<XxX<8 

From the graph » determine the range of the function and investigate its monotony. 


(b) Graph the curve of the function f where f (X) -| 


E (2 Graph the curve of the function f where f (X) = | X — 3 | » deduce the range and 
monotony of the function and tell whether it is even » odd or otherwise. 


(b) Find the solution set for each of the following in R : 
(1)1х-3125 (2)|x-3|=0 


Сә: P) Ves [o Y | (leal) o dale СА 20 pale 


| 
School book examinations 


ЕЗ (a) Find the solution set for each of the following in R : 


(1) log X = log 3 + log 10 (2)9*-3x3*=0 
(b) Reduce : 
42 1+1 х 2!-" 
UHR (2) log, 54 — log, 9 


т % (а) Without using the calculator › find in the simplest form the value of : 


! т ! ж 1 


108,30 108,30 log; 30 


(b) Tell whether each of the functions defined by the following rules is odd or even : 


(1)f QQ = X«sinX (2)fo92x5-2x? 


Answer the following questions : 


ЕЙ Choose the correct answer from those given : 
( 1) The solution set of the inequality | X| 1 > zero іп Ris з 
(a) IR- [7 1 51] (b) ]- 1 »1[ ()R-]-15s1[  «D[-1; 1] 
(2) If 4 = log, X » then the equivalent exponential form is «+--+ 


(a) Х2-4 (b Х*=2 (c) X= 16 (4) Х-8 


( 3) The domain of the function in the figure 


opposite is ---------- 
(a) [0 » of (b) Jo sof 


(о [0,1] (à) ]0,2[ 


(4) Which of the following functions represents an increasing 


exponential function on its domain R 7 


(уу-3(105Х ()у=3 Gar ()y=3+05)* (4)у-(005)Х 


» Аїдерга 


Я (a) if f 09 21x-3|* 1x21  ргоуе that: f Q) = 7 (1) 
(b) Use the curve of the function f where f (X) = X? to graph the following functions : 
(ПД: 09 =Х?-3 (2)7,:1,09-(Х-17 


Е} (a) Find the solution set of each of the following equations in IR : 
(1)log, X + log, (X & 1) 21 (2)3*43!*X 236 
(b) ( 1 ) Find the solution set of the following equation т R : 4*+2**!=8 


( 2) Without using the calculator » prove that : log, 8 + log, 27 = log, 27 


ЕЭ (a) Find the solution set of the inequality :| X|- 1 «2in В 


(b) Graph the function f where f (X) = n ы 1 From the graph › find the domain and the 
x 


range » then investigate its monotony and tell whether it is even » odd or otherwise. 


X+1 » -1sX«2 


(а) Graph thi е of the function f where = 
е инээн аль шах he s 25Х55 


From the graph » deduce the range of this function » investigate its monotony and tell 
whether it is even » odd or otherwise. 

(b) If f (X) 2 2**! , find in R the solution set of : 
(1) fC) =32 (2)70х-2)= 1 


[35] 


SECOND School book examinations in calculus and trigonometry 


Answer the following questions : 


ЕВ Choose the correct answer from those given: 
(1) InAABC ›На=Ь = 8 cm. and the perimeter of A АВС = 26 cm. » then m (ZC) 


(a) 35.3° (b) 52.3° (c) 77.49 (d) 108° 
(23 Lin Ты... 
х—»1 X-1 
(a) 0 (b) 1 (c)2 (d) 3 
(3) шААВС 5 if m (/ А) = 30° and а = 6 cm. » then [= cm. 
(a)3 (b) 6 (+ (d) 12 
Lim X-1. 
(4) gon = — 
(a) 5 (b)1 (c) 4 (d) 20 
E (a) Find: -— 
Lim 3X *3X -6 Lim X*2 
arm 2X4x^ ey x-3 


(b) If ABC is a triangle in which 4 sin A= 4 sin B = Т sin С, find the measure of its 


largest angle. 


" =3 x? А 1-2 
ED (a) Find (1) Lim FF (2) Lim > 
uds ВЭ mé = 
(b) Find the perimeter of A ABC in whicha=8cm. » b=6cm. › m(ZC)=48° 
2 2 
TWO Lim Х2-6Х+9 2) Lim 2X -8 
GB o) Fina : (1) Lim 2—25 (2) Lim “> 


(b) Find the diameter length of the circumcircle of A ABC in each of the following cases : 
(1)m(ZA)=75° » а=21 cm. 
(2)m(ZB)=50° , m(ZC)=65° › c—b=6cm. 


©) (а) Find the value of each of the following : 


2 8 ow 
(ij Lim (0-9 —9 (2) Lim 2Х2-32-2Х-1 
x—5 x?_9 х1 x«i 
(b) ABC is a triangle in which m (Z A) = 36° , m (4 C) = 45° and b =9 cm. 
Find the area of the circumcircle of the triangle. 


» Calculus and Trigonometry 


[мове [2 


Answer the following questions : 


KB Choose the correct answer from those given : 


(1) In any triangle LMN uui. xs 


sin 
m n m+n 
БТ: OM (sin N sin M e 
2 
(2) Lim ax Ha paren 
X— co ч 
(а)4 (5 05 (d)2 
Li 2 NI NS 
(a oum. (2X°+3)= 
(а)2 (b)3 (c)5 (d) 7 
(4) IDAABC »if2sinAz3sinB-4sinC ,ћепа:Ь:с= eee 
(4)2:3:4 (b)4:3:2 ()3:4:6 (4)6:4:3 
E (a) ша: 
(1) Lim 25-32 (2) Lim (Х-2)#-1 
x—2 x-2 um 9-4 


(b) ABCD is а parallelogram in which АВ = 7 cm. › the two diagonals АС and BD 
form two angles of measurements 65? and 28? with AB respectively » find the lengths 


of BD and AC 
E (3) Find: 
" 
(1)Lim Х?-27 (2) Lim 4X?+1 
x—3 х2-0 х—»= x2 5 


(b) ABCD is a quadrilateral in which AB 29cm. » ВС=5ст. » CD=8cm. 
»DA = 9 cm. and АС = 11 cm. » prove that ABCD is a cyclic quadrilateral. 


ЕЗ (Fina: $ 
(1) Lim Х2+5Х-6 (2) Lim (*D'-32 
X—e1 x?-1 х--«1 Х-1 
(b) ABC is a triangle in which cos А = 2 > b=2 4 cm. and c - 2 em. 
Prove that the triangle is isosceles. 
Ø (Find: 5 
Lim XÓ-2x41 бі. 
«cae om Gu Em (cas) 


(b) ABC is a triangle in which m (Z B) = 35° 5 m(Z С) = 70° › and the radius length 
of the circumcircle of the triangle = 16 cm. » find the area and the perimeter of the 
triangle ABC to the nearest integer. 


бсап фе 


to solve 
| interactive 
tests 


» General Mathematics 


Shoubra Educational Zone 
Mathematics Supervision 


1. 


Cairo Governorate 


212 Multiple choice questions | 


Choose the correct answer from the given ones : pires 
test 
(1)Н75-4 ,then X=------------- 
(a) + ot (c) log, 4 (d) log, 7 


( 2 ) The point of symmetry of the curve of the function f : f (X) = BE 1 хохөмжонын 


(а) 1»1) (b) (0 +0) (c) (1 +0) (d) (0 » 1) 
(3)1£2*-52 355-X , then =r 
(а) 2 DES (с)0 (4)5 


( 4 ) The curve of the function g : g (X) =| X +3 | is the same curve of the function 


f: f (X) =| X| by a translation 3 units in the direction of -+-+ 


(a) OX (b) OX (c) OY (d)OY 
А 5х ten 9+2. 
(5)Iff 00-5 then сут, 

(4)25 (b)5 (c)1 @ 1 
(6) Lim + D onion 

0—01 ДОР 1 

(а)0 (b) 1 (c)2 (d) doesn't exist. 

2 

Lim X7-8X+15 
(7) -33 Х-3 

(a)7 (b)3 (c)2 (4)-2 


(8 ) The measure of the greatest angle of A ABC where : a = 3 ст. ›Б =4 ст. с = 5 ст. 


equals - 
(a) 90° (b) 60° (c) 30° (d) 120° 
(9)InAABC ifa=7 cm. › then b = --------------- 
sinA sin C 4,7 sinB 7sinA 
7 sin В Ота "Sin A “шв 


(10) If f is an even function on the interval ]a > Ы s then b = 


(aja (b)-a (c)2a (а) a? 


Final examinations 


11) The domain of the functi eu | јунан 

(11) The domain of the function f (X) EUM 

(а) R (b) R- {3} ()R-[-25-3) @в-12,3} 
(12) If f 3) 22* ; then f C 1) = ee 

1 El 

(a) 1 Я (b)-1 (c) 7 (а) 7 
a3) (LJ =8 > then x=. 

(a)-3 з (d 09-3- 
(14) Lim ©-1 s 

x— Х-1 7 

(а) 20 (6) 5 (c)4 (d)1 
Op Td m ces sem 

х= P5ex—3 

(a)4 (b) 2 (c)6 (d) 3 
(16) If Lim 2 =2 > then a = e 

(a)2 (b)4 (c) 6 (d) 8 
(17) The radius length of the circumcircle of A ABC in which : m (4 A) = 30° ›а= 10 cm. 

equals +--+ cm 

(а) 5 (6) 10 (с) 20 (9) 40 
(18) In A ABC if a? = b? +c? + be s then m (4 A) = sss 

(a) 60° (b) 90° (c) 120° (d) 150° 

Той855106:49 асаа 

(19) log 25+ leet = 

(а)2 (5) 4 (c) 10 (d) 100 
(20) The solution set of the equation : | 2 Х– 1 |= 5 in 18---- 

(a)R (b) [-2 »3] (с) {3} (d) {-2 3} 
(21) If log 3 = X » log 4=y » then log 12 = ~- 

(a) log X + log y (b X-y (с) Х+у (d) Ху 
(22) ов, X= i then log, (8 ХЗ) = 

(a)1 (b)4 (c)2 (d)3 

i х “Үс 

(23) Lim 08-28)” € 

(a) ee (b)O (0-7 (d)3 

3 

lp Re: ИИ 

ucc an” 
21 2 Ж, 
(а) > 09-51 Os (d) 14 


» General Mathematics 


Q5) Lim 222*5x-3 _ 
х—+ә 7-3Х2 


a> p (c) 0 (d) оо 
(26) IDAABC:ifaz3cm. » b-4cm. ; c=6cm. s then cos = s 
(а) li ©) 4E 93i (à) 4L 


(27) If r is the radius length of the circumcircle of A ABC 5 then c Е 
(а) > lr (b)r (c)2r (d)4r 


Essay questions 


Answer the following questions : 


[1] Graph the function f (X) = X? — 3 , then from the graph deduce the range of the function 
» its monotony and its type whether it is even » odd ог otherwise. 


4 1 
Ө Find: Lim 16Х75-7х77-27 


санан 8х 4-9 


| First | Multiple choice questions | 


Cairo Governorate Zeiton Educational Zone 


Choose the correct answer from the given ones : Interactive 
( 1 ) The domain of the function f (X) - e Com хөнөөлөө, - 
(a) Ё-13) (5 Ё- i ()R-[0:1)  (ФЕ-10»-151) 
( 2) All the following are unspecified quantities except .............. 
(a) zero 4 zero (b) e» — eo (c) оо + оо (d) œ + ео 
(3 ) The exponential function of base "a" is increasing function if -.............. 
(а)а»0 (b)a>1 (c)O«a«1 (d)az 
(4) D om 5г= 
@ 2 ОР: © 4 (d) 3 
(5) XYZ is an equilateral triangle the length of its side is 1013 cm. »then the length of ће 
diameter of its circumcircle is -------------- em. 
(a) 5 (b) 10 (c) 15 (d) 20 
(6)112**12 5X*1, gigg +1 = 
(a) 0 (b) 1 (c)-1 (4)3 


CEP Vest | АА) Wi obah; palagi 


Final examinations 


4 2 
Т, ТЭС. 
PIS x 


(d) 16 


(d) ]- e »3[ 


(d)4r 


(d)4 


(d)1 


(àR-]-3.6[ 


(a) zero (b) 1 (c) 2 
(8) Iflog, X22 › then X = eee 
(а) 3 (b)5 (c)8 
(9) Lim, (ве) = 
(a) 8 (b) 10 (c) 14 
(10) The domain of the function f : f (Х)-Х-318 = 
(a) R (b R- {3} (о) [3 ›=[ 
(11) If "г" is the length of the radius of the circumcircle of the triangle XYZ 
»then 5 i y^ 
(a)r (b) 2r © 11 
(12) Е log, (2X+3) =2 » then X= сс 
(a) 3 (b) 2 (c)9 
(13) lim D — 
(a) 7 (b) 8 (c) 9 
(14) The function f : f (X) = X cos Хе 
(а) even. (b) odd. 
(c) neither even nor odd. (d) linear. 
(15) zn x2 —— 
(а) 4 (b) 3 (c) zero 
(16) If Z A supplement of Z C »then cos А + cos C = s 
(а) zero (0) 1 (с)-1 
(17) £2X = 47 = 64 ,Шеп X+ y = еее 
(а) 3 ; (b) 4 (c) 6 
ав Lin, Pt. 
(a) 1 (b) i (c) zero 
(19) The solution set of [4x2-12x+9s © 18 marano 
(а)[—6,12] (5 [-3 6] (e) R- [-3 6] 
(20) nA XYZ: y? «2 - X?22y zx ee 
(a)cos X (b)sinZ (c) cos Z 


(d)sin X 


(21) log, 5X log, ee 


(a) 1 (b) 10 (c) log, 10 (d) log, 10 
(22) Lim (5 -2)= — 
(a) 3 (b) 2 (c) -3 (4)-2 
(23) The symmetric point of the curve of the function f : ҒО) = xa +4is 
(а) (3 ›-4) (b) (-3 3-4) (с) G 4) (d) C3 +4) 
(24) In triangle ABC if a 5 cm. »b =7 cm. and m (4 С) = 65° «Шепс сш. 
(а) 444 (b) 32.1 (c) 6.7 (d) 8.2 
(25) т, m RC — 
(a)1 (b) 2 (c)7 (d) 14 
(26) If the function f : f (X) = ах passing through the point (1 › 3) › then a = -.............. 
(a) zero (b) 1 (c)-1 (d) 3 


(27) In any triangle XYZ » ХУ: YZ = v 
(a) sin X : sin Y (b) sin Y : sin Z (c) sin Z : sin X (d) sin Z : sin Y 


| Second | Essay questions 


Answer the following questions : 
KB Find algebraically in R the solution set of : 1х2-4х-4-10 


» General Mathematics 


А Х?-8 
E Find the value of: Lim — 28 _ 
x—2Xx? 5x46 


Nozha Educational Zone 


3 Cairo Governorate Mathematics Inspection 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) The numerical value of the expression ын = 
(a)2 (b)8 (c) 80 (d) 72 
7 7 
18216 (ШЕШ E enen 
(TS и 
(a) x? (b)7 х5 (c) zero (d)1 


Final examinations 


(3) In A ABC : а? +b? - cà = неее 


(a) cos А (b) ab cos C (c) cos C (d) 2 ab cos C 
(4) 1#5Х = 17 » then the value of X to the nearest two decimals = ттт 
(а) 134 (b) 1.32 (c) 1.76 (d) 1.67 
(8) pim Bebe 
а) 2 ES (c) e (d) e 
( 6 ) The radius length of the circumcircle of A XYZ in which X = (20 sin X) cm. 
equals зеет cm 
(а) 5 (5) 10 (с) 20 (d) 40 
(7) If f Q9 =5Х then f -2) = ee 
(2-2 (b)5 o$ «т 
( 8 ) The range of the function f : f (X) = x equals «+--+ 
(а) В (b R- {2} (c)R-{-2} (d) {- 1} 
( 9 ) All the following relations represent function y in terms of X except = 
(а)у=3Х+1 (b) y=x?-4 (с) X=y?-2 (d) y 2 sin X 
(10) The value of log, 49 x log, 5 x log, 8 x log, 9=... 
(а) log 100 (b) log 7 (c)log 5 (d)log 2 


(11) The rule of the function represented 
in the opposite figure 
isf =- 
(a) (X42 +3 
(b) -(x-2? +3 
(с) (x - 13 +3 


(d) (x 4 27 -3 
(12) the logarithmic form that is equivalent to the exponential form : 2! = 128 ig е 

(a) log, 128 =7 (b) log, 7 = 128 (с) log, 128 22 (d) log, 2 = 128 
(13) The function f : f (X) = a% is increasing if -++ 

(ауа»0 (b)a>1 (суа-1 (d)O«a«l 
(14) The solution set in R of the equation : | X- 7 |= 2 is ------------- 

(а) {9 551 (b) {7 53} (с)@ (4){3,-3} 
(15) In A ABC »m(Z C) 261* » m(ZB)=71° » Ь=91ст.,йепа= зз ст. 

(а) 71 (b) 72 (c) 84 (d) 92 


» General Mathematics 


5 

(16) Lim X -1.. 

и @— 

(а)5 (b) 1 (©) 4 (d) 20 
(17) The curve of the even function is symmetric about the straight line --н 

(Фу-х (9 уу (c) XX (фу--х 

Lim VX- 

asi Lim = 

(a) zero (b) 4 (c)1 (d) does not exist. 


(19) If the perimeter of А АВС = 33 cm. » sin A + sin C = 2 $osinB- i 
ə then АС = ues cm. 


(а) 6 (5) 9 (с) 12 (4) 15 
(20) If log 3 = X »log 5 =y › ћеп log 15 = ------.---..--- 

(а) ху ых ()X+y (d)X-y 

а _ SinA 

(21) In AABC , — : = 

(a) sin В (b) sin C (c)snA+sinB — (d)sinA+sinC 
(22) The solution set of the equation : log, Хх log, 2 = 1 in R is 

(a) {6} (b) {5} (c) {4} (d) {3} 

Lim 2-1 7-1. 
(23) — Х+Е 

(92 (b) 5 (c)1 (d)-1 
(24) The solution set of the following equation in IR : log, 81= = 4 equals ............... 

(а) 1-3} (b) {3} (c) (3,-3] (d) {9} 
(25) Lim 8X 12 tien aoo 

x—e.a 3 

(а) 12 (6) +6 (c) 3 (d)-3 
(26) ДАВС >m (4 A): m(Z B): m(Z C) 23:5:4 ,thenc?:a2- = 

(а)]6:2 2:3 (с)4:3 (d)3:2 


(27) Lim 2X=4_ 
Х--«а 


(a) 1 (b) 2 (c)-2 (d) zero 


| Second | Essay questions 


Answer the following questions : 


[1] Graph the function f : f (X) = X? + 1 > from the graph » deduce the range and it's 
monotony determine it's type whether it is even » odd or otherwise. 


E Find the value of : Pim, = 


Final examinations 


Awseem Educational directorate 


Mathematics Inspection 
p 


Giza Governorate 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : Interactive 
( 1) The domain of the function f (X) -|х-5Шш Ris 6 иас 
(а) [5 ›=[ (b) 15 5 oof (c) ]- e ›5] (à) ]- = ›5[ 
( 2) XYZ is a triangle in which X = 4 cm. зу=8 ст. эт (4 Z) = 75° s then Z = еее cm. 
(a)6 (b)7 (c)8 (d)9 
( 3 ) The solution set of the equation : | X| + 5 20 in Ris е 
(a) {5} (91-51 (c) {0} (4) Ø 
( 4) In the opposite figure : y, 
m РО) = 
(а) 3 
(52 


(c)-1 
(d) does not exist. 
(5)f2X*! 25X*! ,then7**! = 


(a) 1 (b) 49 (c)7 


(6) The vertex of the function f (X) = (X + 1)? 318 сс 
(а) (1 »-3) (5)(-15»-3) (c) (153) (9) (=1›3) 


(ту Lim аХ?-5Х 4, ћепа= 
хе 3X42X? 


(а)4 (b)2 (c)6 (d) 8 


( 8 ) The solution set of the equation : log, 81 =4 in Ris +--+ 
(а) {+3} (b) {3} (с) {3 ›-3} (d) {9} 

( 9.) The radius length of the circle passing through the vertices of triangle XYZ in which 
у= 10 см. » m (Z Y) = 30° equals 


(a) 40 (b) 20 (c) 10 (d) 5 
7 
10111410: Nom luv eh us 
( 9) - X-i 
(a)7 (b) 1 (с)4 (4)42 


» General Mathematics 


(11) The axis of symmetry of the function f (X) = X? +3 is the straight line -+--+ 


(а) X23 (b) X20 (c)y=3 (Фу=о 
(12) If log 2=X .log5- y s then log 10 = ............... 
(а) Х+у (b) X—y (Ху ОН 


3 
(13) КаЕВава Lim Занцай-ААбАЙ. ‚ы ы 
Х--всо 2X°+5X-1 


(а)-7 (b) -3 (c) zero (d)3 
(14) In triangle ABC if 3 sin A = 4 sin В = 6 sin C ,ћепа:Ь:с=............... 
(4)2:3:4 (b)3:4:6 (с)4:3:2 (9)6:4:3 
(15) The S.S. of the equation : xi- 25 in is ее 
(а) {5} (b) {-5 5} (c) {125} (d) {- 125 5 125} 
(16) log, 125 + log 10 + log, (25 +2) = oe 
(a)3 (b)5 (c)7 (d)9 
(17) In triangle ABC ifa=3cm. » Б=5 ст. 3 m (4 С) = 100° 
» then the area of triangle ABC = ----...--...... cm? 
(a)5 (b) 6 (c)7 (4)8 
(18) Lim Х2в2Х-1- — 
x—3 3X741 
3 DES (c) d (d)2 


(19) If y = f OO is the curve of a real function › then its image by a translation of magnitude 
2 units to the left is g (X) = ee 


(a) f (X 42) (b) f (x-2) (c) f 0042 (d) f 09-2 
(20) zm eae зан 

(а) zero (3 (с)6 (d) does not exist. 
(21) In triangle ABC »if m (4 B) = 30° sc= 1243 ст. эт (Z С) = 60° , then b = «e 

(a) 645. (b)6 (c)9 (d)12 
(22) The function f (X) = aX is increasing і  --------------. 

(aja>0 Й (b)a>1 (с)а= (90 <а<1 
e) om цан шин = 

(a)4 (b)81 (c) 108 (d) does not exist. 
(24) If ABCD is a cyclic quadrilateral › then cos B + cos D =... 

(a) zero (b)1 «© 1 (9-1 


Final examinations 


(25) If log, Q X+ 3) 22 › then X = vee 


(а)2 (5) 3 (c)4 (d)9 
Qo Lim (2 X7? +3 X74 +a) =3 s then a = еее 

(a) 6 (b)5 (c)3 (d) ee 
(27) The S.S. of the equation : 3X * ! + 3% = 12 in R is === 

(а) {0} (b) {1} (c) {1 50} (d) {2} 


| Second | Essay questions 


Answer the following questions : 


ЕВ Draw the graph of the function f (X) = (X - 1)? +2 and from the graph find range of the 
function and discuss its type for being even » odd or neither. 


ы 6 $6 
E їг Lim 2;= „18. + then find the value of a 
se ра 


Giza Governorate 


ЇЇ) Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) The domain of the function f (X) =x 42i$e 


(1-2 (5) ]- e »-2[ ()R- [-2] «в 
(2 ) If log, (X - 3) + log, (X) = log, 4 » then X = eee 
(a)-1 (b)3 (c)4 (d)-154 


( 3 ) All the functions defined by the following rules are even except === 
(a) XI Xl (b) X? sec X (07 x?«5 (d) cos X 

( 4 ) The solution set of the equation : x5 — 64 =0 in Ris -------------- 
(а) 1-32 32] (b) {32} (01-858) (4) Ф 

(5) f O0 23* «then the solution set in R of the equation : f (Х-2) + f (X — 1)236 
Mecca 
(a) {9} (b) {4} (©) {2} (à) {3} 

(6 ) The curve g (X) =| X + 3 | is the same as the curve f (X) =| X | by translation 3 units in 
the direction of ===- 
(a) OX (b) OX (су) OY (d)OY 


» General Mathematics 


(7) The solution set of the inequality :|3-2 X|« 1 in R is 


(a) [1 »2] (9 ]1 »2[ (c)R-]1 »2[ (d) R- [1 52] 
(8 ) The range of the function f : f (X) = X? is e 
(а) 04 (5) 10 (c) ]- 50] (d) + © sof 
( 9 ) The point of symmetry of the function f : f (X) = 2 Хо Li 
(а) (151) (6) (2 91) ш, :2) (d) (0 52) 
(10) I£5X-7 = 47-Х then х=... 
(a) 2 097 ‚ 0$ (d) zero 
(11) The numerical value of the expression E “= 
log а b 
(a) B (b)a (Сас (d)b-c 
(12) ir x? z9 , then X= -.............. 
(а) 27 (b) 9 (с) +3 (d) x 27 
(13) I£32X 2 5 , then 9X- 
(a) 10 (b) 25 (c) 5 (d)-5 
(14) if Lim 2х+а eu vee ате инрив 
(a)2 (b) 5 (c)8 (d) 10 
(15) In the opposite figure : 
Him, 709 = 
(а) 2 
(b)-3 
(с) 1 
(d) does not exist. 
ix 25-24 
. (16) im Бан eM 
(a) 1 (5) 2 (c) -2 
(17)1 Lim 1056” 525088... дн 
тэн 92520 
(а) 4 (b)3 (c)1 (d)-5 
4 b _ _ 
(18) Lim - 2-5 > then = eee 
(а)5 (b)-1 (c) 1 (d) 10 


СМС Ф) Ness [eo т | (lal) cx date Lol, palagi 


| 
Final examinations 


(19) Lim 2X41 .......... 
Аа —1 


(а) 3 (b) -3 (c) 2 (d) does not exist. 
Үд FE оннан 

20) ro 4 " 
(a) 0 а (b) 45 (с) (d) does not exist. 
Li X= 

(21) go (2) 
(a) zero (b) оо (c) 1 (9) 2 

(22) In A XYZ »3sin X =4 sin Y =2 sin Z > then X: y : z= 
(a) 2:3:6 (b)6:2:3 (c) 4:3:6 (4)3:4:2 

(23) In triangle АВС › m (Z A) = 45° › then length of the radius of its circumcircle - 6 cm. » 
then a= ст. 


(а) 13 (5) 612. (© 12 (2 
sinA 


(24) In triangle ABC ; —2— = 


a+b 

(a) sinB (b) sin C (c)sinA+sinB (d) sin A + sin C 
(25) In A ABC » i mee where r is the length of the radius of the circumcircle of 

AABC 

(а) sin B (b) sin (А + В) (c)sinA--sinB — (d)sinA 
(26) nA ABC ›ш (ZA) = 112° › m(ZB)=33° » с= 19 ст. 

athen аген. to the nearest ст. 

(a) 16 (b) 17 (c) 18 (d) 20 
(27) In the opposite figure : Á; 

The length of AB to the nearest cm. 

(a) 6 (b) 7 EC 35 

(c) 8 (d)9 eC B 


Essay questions 


Answer the following questions : 


6 
ED rina: Lim 729 
х—+-3 X27 


[2 | Draw the curve of the function : f (X) = 3 - (X- 1)? » from the curve : determine the 
domain and the range » discuss its monotonicity » determine the type of the function (even 


» odd or otherwise) 


» General Mathematics 


Dn Alexandria Governorate Math Inspection 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : Interactive. 
(1) The domain of the function f : f (X) -1Х-318 өнөөөөөө ser 
(а) R (b) R- {3} (c) [3 ›=[ (d) ]-  »3[ 

(2) The range of the function f : foo-[? Е | a is 
(a) {1} (b) {0} (c) IR (d) {0 51} 
( 3) The type the function f : f (X) = sin, Xi 
(a) even. (b) odd. 
(c) neither even nor odd. (d) linear. 
(4) The point of symmetry of the curve of the function f : f (X) = X-3*4is 65 
(а) (3 »—4) (b) (-3 »-4) (с) (3 »4) c3 ›4) 
( 5) The solution set of the equation : |2 X 4|2 | X 1 | is ee 
(a) {1,5} (b) {5 5-1} (с) (15-5) (d) {-5 5-1} 
(6) If3*-5=9 , then x= 
(a)-7 (b) -3 (c) 2 (d) 7 
(7 ету = Е 
(а) ху? (6) 1х1? (с) + ху? (à) xly?l 
(8) If Q9 G* «then £O = 
(a) 5 ®+ (©) 25 (d) 45 
(9 ) An amount of 5000 pounds is deposited in a bank gives а yearly compound interest 5 96 
for 7 years = pounds. 
(a) 6750 (b) 7035.5 (c) 5350 (d) 8500 
(10) The solution set of the equation log x (3 X—2) =2 in Жїз... 
(a) {1 52} (b) {1} (c) {2} (d) Ø 
(11) The curve of the function f : f (X) = log, X is passing through the point (8 » -..............) 
(а)2 (b) 3 (c) log, 3 (d) 256 


Final examinations 


(12) их=5+216 s then log (xx) = —— 


(1 5-236 (c) 10 (à)5 «246 
(13) If 3% =5 » then X= зз 
we (b) log, 5 (c) log, 3 "ES 
im X74+X-6 _ 
ШЙ Lun ^ 7 mmn 
(a) 4 (b 5 ©2 @-2 
5 4 5 5 
Li x+1-1_ 
аз) cum Ж = 
(a) zero САР OF (4) not exist. 
(16) If Ium te ын exist › then = гээн 
(а)-1 (5) 1 (02 (4 
im 2Х7+128 _ 
е 
= ®- ©-м (d) 14 
(18) f Lim XE zi s hende 
«02 (b -2 (с) £2 (d) 16 
3 
9) The Lim LX-2X* 2... 
e 92x*-3x?-1 | 
(a) zero (b)3 (с) ee (d) 1 
8+9х2 _ 


1 
(20) Lim 


(a) 242 (b)3 (0-212 (d)-3 
im 0082Х.. 
Gn Iu 3 = 


(a) 2 (b) 1 (c) 25 (4) тего 
(22) DEF is a triangle in which m (Z D) = 80° and m (Z E) = 60° › if f = 12 cm. 

s then d = -+ cm 

тон M Su 
(23) ABC is a triangle in which sina =E -5E s then a:b: C = ------------- 

(a)6:5:8 шэн (c) 7:2:4 (d)3:5:4 
(24) In АТММ ›(= 5 cm. > ш=7 сш. » m(ZN)=60° > then n = ээс cm. 

(to the nearest tenth) 

(a) 6.2 (b) 5 (c) 43 (d) 3.5 


» General Mathematics 


(25) InAXYZ sy? «Z2 - X? 2 y 1 wre 
(a) cos X (b) sin Z (c) cos Z (9) sin X 
(26) The number of possible solutions of A XYZ in which X2 5 ст. › y=6cm. 
эт (Z X) = 70° equals --------------- 
(a) zero (b) 2 (c)1 (9)3 


is a tri ар 0.132. 24 
(27) If ABC is a triangle in which TA mb sae” then the measure of the smallest angle 
in the triangle = ·------------- 


(a) 57° 28 (b) 41° 12 (c) 28° 57 (d) 36° 52 


Essay questions 


Answer the following questions : 
Lim X^-10x-3 


[1] Find the following limit (show your steps) : Є БАА 
--3 Х2-2Х- 


Я Find algebraically in R the solution set of the following inequality : | Х-51»3 


EI-Kalyoubia Governorate 4 y Math Inspection 
S 2 
Se 


S% 


(215 Multiple choice questions | 


Choose the correct answer from the given ones : Interactive 
(1) The solution set of the equation | X | + 4 2 0 in R is —— sem 
(а) 1-4] (b {2} (©) {-2,2} (4) Ø 
( 2) The domain of the function f (X) = 2 zis 
(a) R* (b) R- {1} (с) - {0} (4) Ji ›=[ 
( 3) The point of symmetry of ће function f (X) = zat is 
(а) (3,4) (b) 3 › 4) (с) (3 ›—4) (d) (3 »-4) 
(4 ) The solution set of the inequality x? - 9 <0 in 18------- 
(a) ]-3 ,3[ (b) ]- 9 .9[ (с) {3} (d) {9} 
(5) The range of the function f (X) 2| X-2 |+ 3 is --------------. 
(a) ]- e 5 2[ (b) [2 5 oof, (©) [3 «| (1-2 
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(6)и(2) x. РО 
242 
4 3 (96 
(а) 5 (b) 5 
(7)1og 4х108 2-108 ------ 
Baz Ed Ez 
(a) 8 (b) 16 (c) 32 
(8) If log 3 = X and log 4 = y › then log 12 = = 
(a) Xy (b) Xy (c)X-y 
(9) If f (X) =b~ is passes through the point (2 › 4) › then b = нөөс 
(a)2 (b) + (4 
(10) If log, Х=3 › then log, X = ее 
3 2 
(a) 5 (b) 3 (c)6 
3 
ADIK =4 » then х= 
(а) 8 (b) 16 (c)+8 
(12) log, 12 + log, $ ——— 
(а)2 (b) 3 (с) 5 
(13) 14-2 = 32Х-4 , then X = еее 
(а) 2 (6) 3 (с)4 
(14) Lim 52... 
x—+2 
(a) 10 (b)7 (c)5 
(a)1 (b)-1 (o 1 
(16) Lim Ж. 
х—! 
5 -5 = 
(a) 3 (b => (c) 15 
"E m 
(17) im = — 
(a)-1 (b)O (c)3 
(18) um, omn 
(a) 0 (b) 1 (c) 2 
(19) Lim G-ga ee a 1 gonna boc 
ES 3x34+7 3 
(а) 2 (b)3 (c)4 


ЕЗ 


(d)3 

(d) 64 

(d) log X + log y 
@ +} 
(d) + 16 
(d)8 


(d) 5 


(d) undefined. 
(d)3 


(d) 5 


» General Mathematics 


(20) Lim Parc NN 
x—-3 x2_9 


3 Бэ. EA Br 
(a) 5 (b) 7 (03 (d) 2 
Lim sinX 
Qn. EX = 
л 2 pi. 
(а) 1 (6) > (mx (d) ggs 
P uu 
(22) In A ABC if -5— 9 -€ (у then .............. 
2ab 
(а) m (Z A) = 60° (b) m (Z B) = 90* 
(c) m (Z C) = 120° (d) m (Z A) + m (Z B) = 90° 


(23) In A XYZ » if X= y 8 cm. and the perimeter of A XYZ = 26 cm. 


»then m (Z Z) 
(a) 35.39 (b) 52.3* (c) 774° (d) 1089 
(24) In A ABC »ifaz3cm. › b=4cm. » c=6cm. sthen cos C = ve 
EIL zu AL 1L 
(a) 24 (b) i2 (c) 24 (d) 12 
(25) In ДАВС ›На=бст. » m(ZB)=2m(ZA)=80° , then с = v- 
6 sin 40° sin 60 ., sin 40° 6 sin 60* 
(3) "Sin 60° (b) g sin 40° (©) 6 sin 60° (^S 40° 
(26) If the length of the radius of the circumcircle of А АВС 24cm. » m(Z A) = 30° 
› Шепа= - ст. 
(a)2 (b)4 (c) 243 (d) 4*[3 
(27) In A ABC ЗЕВС ЯЛА 
(a)b (b)b4c 
(c) area of A ABC (d) The perimeter of A ABC 


Answer the following questions : 


[1] Use the curve of f (Х) = + to represent the curve of g (X) = 2 + f (X — 1) » from the 
graph determine the domain and the range. 


Яга: 
(1) Lim _X=5_ 
х-954Х-1-2 


(2) Lim ..X*2 . 


ха +25 


Final examinations 


Menouf Educational Administration 


8 El-Monofia Governorate ( 


Mathematic Inspection 
| First | Multiple choice questions | 
Choose the correct answer from the given ones : 
( 1) The domain of the function f (X) zt [x-4is 5 
(a) [4 » ef (b) ]-= ›4[ (c) ]4 ef (d) ]- e» 54] 
( 2.) The function which is even from the functions defined by the following rules 
f O92 
(a) X cos X (b) X sin X (c) XO «1 (d) tan X 
( 3 ) The range of function f (X) = - | X | is = 
WR (b) Jo +f (e) + +01 (d) ]- = ›0] 
(4) The symmetric point of the function f : f (X) = XP d desees 
(а) (051) (b) (0 »- 1) (c) C151) (d) (0 +0) 
( 5 ) The function f (X) = (X — 2)? + 3 is increasing on the interval -+--+ 
(а) (b) ]2 ›=[ (c) [-2 »2] (d) ]- e ›2 
(6)1£3*-529 , then Х = ~ 
(а)2 (53 (c) 5 (27 
(7) The solution set of the equation 3** ! + 3% = 12 in is еее 
(a) {0} (b) {1} (c) {3} (à) (0 51} 
( 8 ) The exponential function of base a is increasing if --------------- 
(а)а»0 (b)a>1 (с)0<а<1 (Ч) а=1 
( 9 ) An amount of 5000 pounds is deposited in a bank gives a yearly compound interest 5 % 
for 7 years « pounds. 
(a) 5350 (b) 6750 (c) 7035.5 (d) 8500 
(10) If log, X 22 s then X = v 
(а) 3 (6) 5 (с) 8 (9) 9 
(11) log, 5 х юр, 22 
(а) 1 (b) 10 (c)log 10 (d) log 7 


(12) If log X+ log 5-2 » then X= -i 
(a)3 (b)8 (е) 17 (d) 20 


» General Mathematics 


(13) The solution set of the equation logy (64 X) = 4 in is ее 
(a) {2} œ) {4} (91054) (à) {6} 
аз) Lim (3 x-1x) = 
(8) 8 (b) 10 (c) 14 (d) 16 


udi 95 ()4 (96 
(16) Lim mus — 


1 1 
(8) 4 (5) 4 (с) 5 (d) 6 


5 
Lim A ea 
an х= 40-18 


(а) тего (b) 3 (c)4 (4) 6 3 
NDA 

Lim KED A 
a8) жээ 4х 


(а) zero (9) 2 (c)4 (9) 8 


9 
Lim +0 -1_ ы 
(19) x—+0 х 


(а) zero (b) 1 (с) 9 (d) 10 
(20) Em (X79 AR Praes) m cte 

(a) zero (b) 5 (c) 12 (d) œ 
Q1)1f Lim 3X*5-4 then a= 

(а)2 (b)4 (c) 6 (d) 8 
(22) In A ABC if m (2 А) = 60° , т (Z B) = 50° and the length of the radius of its 

circumcircle = 5 cm. then the area of triangle = to the nearest ст.2 

(a) 9 (b) 12 (c) 31 (d) 62 
(23) If ABCD is a cyclic quadrilateral › then cos A + cos C = -++--++ 

(1 (b) zero OF (d)-1 
(24) In A XYZ sthen2 Xz x е X? + z? у? 

(a) cos X (b) cos Y (с) cos Z (d) sin Y 
(25) In A ABC [На =4 ст. »b 2 7 cm. » m (Z С) = 120° , then the area of 

ДАВО. 

(а)7 (7435 (c) 14 (d) 1413 


СА: B) Vos | / (lal) OW le Lco; ja UJ 


| 
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(26) In A ABC »m (Z A) = 30° »a=7 cm. sthen the length of diameter of its circumcircle 


(a) 7 (5732 (c) 14 (à) 1417: 
(27) In A ABC if sin A : sin B : sin C =3 : 4 : 2 s then m (А С) = eee nearest degree. 
(a) 29 (b) 57 (с) 82 (d) 89 


| Second | Essay questions 


Answer the following questions : 


[1] Graph the function f : f (X) -4(Х- 2)? determine its type whether it is even » odd or 
otherwise and deduce the range. 


: a] 
Ян Lim xt = 25 find the value of a 


x—+a X5_@> 


Я El-Dakahlia Governorate (i Maths Supervision 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : Interactive 
(1 ) In any triangle XYZ sz: X = еее ae) 
(a) sin X : sin Y (b) sin Y : sin Z (с) sin Z : sin X (d) sin Z : sin Y 
(2) ШААВС »if шин - шэн = шин » then the greatest angle in measure is -+Ê 
(a) ZA (b) 2B (c) ZC (d) right. 
(3) ШААВС.Б-2ст. » с=2.5 ст. › cosA= 2 s then the type of A ABC according 


to its sides is - 


(a) a right-angled triangle. (b) an isosceles triangle. 
(c) an equilateral triangle. (d) a scalene triangle. 
( 4 ) The radius length of the circumcircle of the triangle ABC in which m (Z A) = 30° › and 
а= 10 ст. is +--+" ст. 
(а) 5 (b) 10 (с) 20 (d) 40 


(5) A XYZ is an equilateral triangle › the length of its sides is 1013 cm. » then the length of 
the diameter of its circumcircle is 


(a) 5 (b) 10 (c) 15 (d) 20 


» General Mathematics 


(6) ДАВС ,ба=4Ь = 3с, then the measure of the smallest angle in triangle = еее 


(а) 57° 28 (b) 41° 12 (c) 28° 57 (d) 36° 53 
(7) In all the following relation › y is a function in X except --------.-----. 

(а)у=3Х+1 Фу=х?-4 (с)у?=х-2 (Фу-зах 
( 8) The domain of the function f : f (X) = | 3 15 eee 

(aR (b) R- {3} (c) [3 ›=[ (9)]-®›3] 
(9) The type of function f : f (Х) = x тэн 

(а) еуеп. (b) odd. 

(c) linear. (d) neither even nor odd. 

4 2 » Х>0. : Р 
(10) The function f : f (3) = is symmetric about the point ............--. 
-2 » Х«0 

(а) (2 ›0) (b) (-2 +0) (c) (0 +0) (d) (2 »—2) 
(11) The point of symmetry of the curve of the function fef) xa +45 

(а) (3 ›4) (b) (3 ›-4) (с) (-3 $4) (4)-3»-4) 

Li Бирма 
(12) pom 15 = 

(а) 4 (b) 45 (c) 15 (d) 18 

Lim E esis 
аз Lh xS 

(2) undefined. (b)8 (c) -4 (d)4 
(14) Lim VERL nanen 

x—0 xX 

(a) zero (b) 42 (c) i (d) has no existence. 
(15) 1f Lim 5 = 4, then as ын 

(a)3 (b)4 (c) 12 w4 


(а) 4 : (b) zero (c) 6 3 (d) E 
im +171 
U Liu 3557 ey ees 
х-»-0 Р.Я 


(a) 9 (b)1 (c) zero (d) 10 
Р 3 _ 
(18) Lim Ce 2) ee 
(а) 3 (b)2 (c) -3 (d)-2 


(19 Lim 2Х2+1_ 
хо X?41 
(a) zero (b)2 (с) eo (d) doesn't exist. 


[59] 
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(20) a? х ат = ............... 

(a) a (5) агт (c)2a™ (d) ша? 
(21) I£3X-5 29 , then Х = e 

(a)-7 (b) -3 (c) 2 (d) 7 
(22) Which of the following is not equal to fx? = мия 

(а) СЭ) «хз (с) xi (d) (xy 
(23) If the curve of the function f : f (Х) = аХ passing through (1 »3) › Шепа=. 

(a) zero (b)1 (c)-1 (d)3 
(24) Log, X z y is equivalent to --- 

(a) log, y =X (b) a¥ =X (c)a*=y (d)y=aX 
(25) The solution set of the equation log, (X + 6) = 2 in Ris --------------. 

(a) {3} (b) (3,-2] (c) {3 51} (d) {6 51} 
(26) The curve of the function f : f (X) = log, X passing through the point (8 » eee ) 

(а)2 (Ы) 3 (c) log, 3 (d) 256 
07) gaat og, = — 

(а) 1 (6) 2 (c) 7 (d) 14 


| Second | Essay questions 


Answer the following questions : 


[1] Draw the curve of the function f where f (X) = X? ,X€I , from graph determine the 
range and the type of the function (even » odd » or neither even nor odd) 


2 
E rina: Lim 3-4 
Х--2 2 


(10) Damietta Governorate Maths Inspection 
[PES 
| First | Multiple choice questions | E al 
Choose the correct answer from the given ones : Interactive. 
" А ? test Ù 
( 1) The domain of the function f : f (X) = (х-5 ds eA 
(a) [5 sf (b) ]- e 55] (с) ]5 > ef (d) [-5 5 of 


(2) Which of the functions that are defined by the following rules represents ап exponential 
decay function ? 


а) 700 =29 eroo-(i)" ofw ws- 


(3 ) In the opposite figure : y, 


(c)-1 


(d) does not exist. 


(4) A circle with diameter of length 20 cm. » passes through the vertices of A ABC which is 


an acute-angled triangle in which ВС = 10 cm. , then m (Z A) = e 8 
(а) 30 (5) 60 (c) 45 (d) 150 
( 5) The even function from the functions that are defined by the following rules is -+ 
(0f Ox? (9800-3Х (0800-4- (d)n Q9 2 X sin x 
(6)1£2*-1—7 then X 
(a) 2.81 (b) 3.81 (c) 2.6 (d)3.6 
(7) It Lim шон m » where m ER , then k x m = -.............. 
w$ (b)-3 ()-2 (d)-1 


2b 
(8) In A ABC np 


- г (where г is the radius of its circumcircle) 
(a) 1 (b)2 (c)4 (d)8 
(9)1f f: f O921-|X- 2| > then the figure which represents the function f is =+- 


—À 


E ИУ 
(ao) tf Lim X*-2X-2.4 TNT TERRAIN 
(а)-5 (b) -3 (c)-1 (d)3 
(11) In A ABC 5a=9 cm. »b= 15 ст. »m (Z C) = 106° » then its perimeter =. cm. 
(a) 44 (b) 42 (c) 34 (d) 28 


» General Mathematics — — 
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(12) The range of the function f : f (X) =| X lis ~ 


()R* , (b)R- (c) R (d) [0 ›=[ 
(13) Lim 458-32 _ 

x—+16 X-16 . 

(a)5 3 ©? 94 
(14) The solution set of the equation : | X| -2 20 in R is ===- 

(a) (-3] (b) {3} (с) 1-353] (d) Ø 
(15) log, a x log, b x log, c x log, d = 


(a) zero (b)1 (c) abed (d) ad 


4, 
(16) Lim (643%) = еее 


(a) 8 (b) ee (c) 5 (d) 6 
(17) Lim 1:699. — 

(a) 1 (5) 4 (с)1 (4) тего 
(18) In A ABC 512 sin A = 3 sin В =4 sin C »thena:b:cz er 

(4)4:6:3 (5) 6:3:4 (с)3:6:4 (9) 6:4:3 
(19) The solution set of the equation : 3% + 32+ = 90 in R is = 

(а) {1} (b) {2} (©) {3} (1-3) 
(20) If log 3 = X slog 4 = y » then log 12 = -+-+ 

(a) Х+у (6) Xy (c) X- y (d) log X + log y 


(21) If ABC is a triangle in which a = 4 cm. »b = 413 ст. эс = 8 ст. » then cosine of ће 
smallest angle equals --- 


(a) i REI (c) 1 ` (d) zero 
n 
(22)1f Lim Sa ug атаа 
х-»-өс 3-9Х+8Х 

(а) 8 (0)-8 (c)9 (d) 4 
(23) The straight line у = 9 cuts the curve of the function f : f (X) = 3X at the point чө. 

(а) (0,9) (b) 2 »9) (с) (2,9) (d) (1 +9) 

7 

Тан es eee ess 
(24) Е x-3 

(а)7 (b) 14 (с) 2 (d)-2 
(25) The solution set in оЁ:(х2-6Х-9 5 ii enn 

(а) ]- 5 »5[ ( ]-258[ (о) ]- 8 22 (à) ]-2 >5[ 


» General Mathematics 


(26) In AABC ›Нм (4 В) =60° » m(ZC)=30° » c-4cm. ,then b= 


(а) 4 (b) 8 (243 (d)4*[3 
(27) If log, (2 X+ 3) 22 , then X = ++ 
(а) 3 (b) 2 (c)9 (d)4 


| Зесопа | Essay questions 


Answer the following questions : 


1 
Х-2 


[1] Draw the curve of the function f : f (X) = + 1 , then from the graph : 
( 1 ) Discuss the monotonicity of f 


( 2) Determine whether f is even » odd or otherwise. 


Х-1-2 
Х-5 


Ш El-Beh Governorate 3-4 Maths Inspection 


ЕЗ минре choice questions | 


Choose the correct answer from the given ones : 


( 1 ) The range of the function f (X) = X-2 is s- 


"ES 
El rina : Lim 


(a) R* (b) R^ ()R- (2) (d)R 
(2) The point of symmetry of the curve of the function f (X) = X? + 1 is ee 
(a) (1 30) (b) C 1 »0) (c) (0 51) (d) (0 »— 1) 
(3)1£ (х) 22 5 then f (3) 2 es 
(а)2 (5) 4 (с)0 (d) 1 
( 4 ) The solution set of the inequality : | X| £2 in R is e- 
(a) +e 2] (b ]-2 52] (© [22] (9) +2 »2[ 
( 5) The domain of the function f (Х)-Х-418------- 
(a) [4 | (b) J4 ›=[ (о Ee >3[ (а) Ж 
( 6 ) The solution set of the equation : хї- 8 in Ris -- 


(a) {4} (b) {4 5-4} (c) {8} (d) {-8 58} 
(7) 163% 41 = 5Х+1 , then 7X*1 2. 


(a) 0 (b) 1 (с) 2 (9) 3 
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(8)1£ f Q0 = 3* , then f C D = 


(a)-1 (b)1 ©з 
(9) If log 3 =a s log 5 =b › then log 15 = erren 

(a) ab (x (c)atb 
(10) If log, X 23 > then X = еее 

(a)2 (b) 3 (c)8 
(11) log, 3 x log, 4 x log, 5 x log; 82 reee 

(а) 1 ()2 (с) 3 
(12) The solution set of ће equation : log, Xx log, 2-418------ 

(a) {81} (b) {4} (c) {3} 
(13) If 5X = 17 s then X = — (to the nearest hundredth) 

(a) 1.34 (b) 1.32 (c) 1.76 

^ 5 

(14) Lim X- — 

(a)l (b)-1 (c)-2 
as) Lim Q45X^«33)- 

(a) not exist. (b) 5 (с) өө 
(16) хань (3) = MM 

(а)0 (b)1 (c)2 


" 2 
an Lim. T "m TRA 
(а)3 (b)4 (c) 5 


Li a = — 
(18) Ir m. TET 3 ›Шеп а 


(а)6 (b) 8 (c)9 
(a) 20 (b) 40 (c) 60 
(4) 4 (b) 2 (с)0 


(a)0 (b)1 OF 


<=“ 
(d)a-b 
(99 
(4) 4 
(9)121 


(4) 1.67 
(4)5 
(d) 11 
(4)3 
(d)1 
(d) 12 
(d) 80 
(d)8 


(d)4 
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(22) In A ABC if m (Z A) = 30? and a = 6 cm. s then = 


8 = 
(а) 3 (b) 6 (c) 8 (d) 12 
(23) In A ABC if 2 sin A =3 sin B = 4 sin C ;thena:b:c esse 
(а)2:3:4 (b) 4:3:2 (с) 3:4:6 (d) 6:4:3 


(24) The length of the diameter of the circumcircle of the triangle ABC in which b = 12 cm. 
and m (Z B) = 90° is -- 
(4) 6 


(с) 20 (4) 12 


(25) IDAABC ›а:Ь:с=3:7: 5 , ћеп the measure of the greatest angle in the triangle 
ABC is --өөөөө р 


(а) 60 (b) 30 (c) 90 (d) 120 


(26) In AABC:a=4cm. » b = 7 cm. and m (Z C) = 120° 
› then the area of the triangle = -.............. 


(а) 14 (b) түз (c) 28 (742 
(27) InAABC:a=10cm. › b=10cm.andm (4 C) = 120° » then c = ·.--........... ст, 
(b) 14 (c) 1043 (d) 7 


| Essay questions | questions 


Answer the following questions : 


E Find the solution set in R of the equation : |2 X -3|- 1 


lim Qce 5 - 16 
a Prag: —-3 X+3 


E 
DETIENE, ee 


ЮЕ Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) The domain of the function f : f (X) = 7 is -- 


(а) {7} (b) Ё (c) IR- {7} (d) R- {0} 
(2X4 09 X XP ais 

(a) even. (b) odd. 

(c) neither even nor odd. (d) anything else. 


(5: Ves | eo / (loa) cAX АС СА 20, уме жыЛ 
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(3) Symmetric point f (X) Er р T 


(а) (0 0) (b) (1.50) (c) (0,1) (d) (0 »— 1) 
(4) Solve the equation : | X + 2] 1 20 is еее 

(IR (5 {3} (1-1) @@ 
( 5) Solve the equality : | X| < 2 is ++ 

(a) @ ()R-[-2.2] @]}2>2[ (9) [-2 ,2] 
(6) 2Х+1=8 , then X = еее 

(а) 8 (b) 2 (c)3 (d)4 


(7) Lim (7 x«3)- шашин 


(4) 7 (b) 3 (c) 10 (d) 1 
(8) If the curve of function f : f (X) = 5% » then f (3) + f (2) = еее 
(a) 125 (b) 25 (с) 150 (4) 100 
(9) IFAABC sin whichm(Z А) = 60° › m(ZC)z40* » с=84 ст. › Шепа= ес 
(а) 5.3 (b) 113 (с) 22.6 (d) 12 
(10) If A ABC s which b= 2 r X s=- 
(a) sin A (b) sin B (с) cos В (d) sin С 
(11) In A ABC 5 if 2 sin A=3 sin B=4 мп С , ћепа::с= ~ 
(а) 2:3:4 (6) 4:3:2 (с) 3:2:4 (9) 6:4:3 
(12) In A ABC whicha=b=5cm. › с= бст. then cos A= — 
(а) 0.4 (b) 0.6 (c) 0.8 (d) 0.2 
(13) log X-1og3 = log 9 » then Х = ve 
(a) 3 (b) 4 (c) 9 (d) 27 
(14) log 2 = X » log 3 = y » then log 6 = s+ 
(а) X+y (b) Xy (с) X-y (d) log X + log y 


(15) Lim (9X48 X44) = 


(a) 0 (b) 4 (c) 19 (d) ee 
(16) log, 2-А» log. 3-8 »thenA x B = ee 

(a) log, 2 (b) log, 5 (c) log, 10 (d) log 5 
a7) Lim (2 ха) eee 


(а) 4 (b) 6 (с) 8 (d) 10 
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(18) 5 x12 х > then X = ен 


(а) 500 (b) 108 (с) 72 (4) 1000 
ЗХ +2541 
(19) If —c————- then X = eevee 
5% 410% + 15% 5 j 
(a) 1 (2 (c) -1 (d)-2 
(20) Measure of greatest angle in the triangle whose sides length 7 cm. › 5 cm. 
OR И 
(a) 1209 (b) 1509 (c) 609 (d) 30* 
(21) Length of diameter in the circumcircle of the triangle ABC which a = 8 sin A 
‚ЛИ unit 
(а) 4 (6) 5 (с) 8 (d) 8 sin A 
(22) The solution set of the equation : 4%  2X*! = 8 in R is ese 
(a) {1} (b) [- 1) (1-2) (4) Ф 
Li а 
(23) 2m (3+хХ) = 
(а) 8 (b) 2 (c)4 (d)-2 
Lim X DEM 
(24) =o = 
(a)2 (b)-4 (c)4 (d) undefined. 
(asp Lim VER s 
(25) хэд x-3 
(4 ) 4 (c) 12 (d)3 


(26) Ч 9 йлы. 


X— o 3 
(a)3 (b) 6 (с)9 (d) өө 


(27) Lim x EE. eee 
х1 x34 


(a)0 (b)-1 (c) not exist. «т 


Essay questions 


Answer the following questions : 


[1] Represent the function f graphically › then show the range and determine its type 
whether it is even » odd or otherwise where : f (X) = (X-2y41 


EJ rina: im xj-248 
—3 x-3 


| 
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А 
aH Assiut Governorate Á Я Kousya Directorate 


(212 Muttiple choice questions | 


Choose the correct answer from the given ones : 


( 1) The domain of the function f : f (X) = 1 ise 
(E (o) R-{-4} ©в-{-1 2) @R-{2} 
(2) £X? = 64 » then X= еее 
(а) 512 (b) 16 (с) 4 (d) 2 
( 3 ) The type of the function f : f (3) x шаа 
(а) еуеп. (b) odd. 
(c) neither even nor odd. (d) linear. 
(4) Lim Qx^«3)- "— 
(а) 3 (b) 2 (c)7 (d) 5 
(5) The range of the function f : f (X) =| X lis +++ 
(a) [0 «| (b) 10 ,=[ (c) ]- e» 50] (4) ]- ee ›0[ 
2 
(6) Lim ХХ. ВА 
(a) zero (b) 1 (c)-1 (d) does not exit. 


( 7 ) The vertex point of the cuve of the function f : f (X) = Ix 43|-2 is verre 


(a) (3,2) (b) (-35-2) (c) C332) (d) (3 »-2) 
(8 ) The side length of an equilateral triangle is 9 cm. » then the area of its circumcircle 

equals -++--++ ст.2 

(a) 9 Tt (b) 277 (c) 817 (d) 727 


( 9 ) The point of symmetry of the curve of the function f : f 005 x 4d 


(а) 3 »-4) (b) (-3 »-4) (с) (3 54) (d) (-3 ›4) 
3 
Lim X -8 
ui peat Х-2 
(a) 1 (b) 12 (c) O (d) 3 


(11) The solution set of the inequality |2 X +3 |< 1 is e 
(а) 9 (b) [-2 »- 1] (о ]-2 »-A[ (d) Ё 
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3 
164х247х-2 _ 


(12) и 3Х-2 

(04 (3 (2 СЕ; 
(13) The solution set of the equation : | X —2 |= 3 is +++- 

(a) {2 53] (b) {-1 55} () +125, (9) {5 5-5} 
(14) In ДАВС ,іѓа= 5 ст. » b=7cm.andc=8cm. › then m (4 В) = +--+ 

(a) 90° (b) 80° (c) 70° (d) 60° 
(15) If f (X - 1) 22** ! , then f QQ = 

(a)2* (2*-! (92**? (a) 2*-? 

n 

(16) Lim == 2238 эж ран 

(а) о)" О @ ye 
(17) The exponential function of base а is increasing if --------------- 

(а)а>0 (b)a>1 (с)0 <а<1 (ф)а-1 
(18) In triangle АВС: m (Z A) = 45° , the length of the radius of its circumcircle = 6 cm. 

› Шеп а = E 

(а) 13 (5612 (12 (a2 
(19)1£5X-324X-? ,then X=. -- 

(4) 4 (b)3 (c)1 (d) zero 
(20) In A LMN € й 

GN Шу; © зат @3г 
(21) If log, Q X + 3) 22 › then X = еее 

(a)3 (2 (099 — (d)4 
(22) Lim хз. шилэн 

(а) 10 (b) 2 (c)5 (94 
(23) If log, X + log, Х2=6 ə then X = зз 

(a)2 (b)4 (c) 6 (d) 216 
(24) ШААВС »m(£ A) =30° › bz 15/3 » m(Z B) 2 60* ,йепа-- 

(a) 30 (b) 45 (c) 15 (d) 60 
(25) In A ABC : а? + b? - c? = s 

(a) cos А (b) ab cos C (c) cos C (d) 2ab cos C 
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(26) In the opposite figure : 
The graph of function ў 
> then Lim еы 
(а) 2 
(b) 3 


(с) 1 


(d) not exist. 


(27) By solving the triangle ABC in мһісһа= 5 ст. › 8-7сш. » m(ZC)=65° 


s then c = 


сш. 


(а) 44 (b) 2.1 (c) 6.7 (d) 82 


| Second | Essay questions 


Answer the following questions : 
x? X«0 
[1] Draw the graph of the function f : f (X) = | E 5 Хэ and deduce from the 
, > 


graph its range and its type of being odd ; even of otherwise. 


EJ Find the S.S. of the equation : log, 81-4 


DEDE E ----- 


LS 2362 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) Solution set of inequality :| X + 2| 3 in Ris өс 


(а) Ё (52 (с) [-5 »1] (4) |-5 51 
(2) ШААВСНа=4 см. » m(Z A) = 30° › then length radius of circumcircle 

АВЕ aene ст 

(а) 4 (b) 2 (c) 12 (4) 24 


(3) Domain of function f : f (X) =1x- 215 е 


(а) [-2 + oof (5 [-2 52] (c) Le ›2] (d)R 
(4) | Lim AUS n шнын 
(a)0 0 2 (c)2 (d)-1 
(5)1flog22 X › log3=y >thenlog6=- 
(a) Xy (b)X+y (с) Х+у (d) х? 
(а)2 (5)0 ©з" 94 
(7) ШААВС На=5ст. › m(Z В) = 120° and surface area of A ABC = 10 3cm? 
> then с = Hass ст. 
(а) 5 (b) 8 (c) 7.2 (d) 10 
(8) И5Х=2 5 then 5Х*2 =... 
(a) 5 (b) 2 (c) 25 (d) 50 
(9)InAXYZif X25cm. » у=7ст. » 2=8 ст. sthen m (4 Y) = e 
(a) 30° (b) 60° (c) 45° (d) 120° 
(10) Solution set of equation : xi- 128 in is -өөөөөн 
(a) {4} 0917) (о {2} (а) {#4} 
(11) Lim (X +2х) ына 
(а) –2 (2 (c) 0 (9)1 
(12) Point vertex curve of function f : f (X) = (X + y. a: l'aise 
(а) (7251) (b) (2,1) (c)(-2 »- 1) (9) (2 »- 1) 
(13) log, 6x log; 2=... 
(a) 0 (b) 2 (c) 1 (d)3 
(14) In A ABC if : 3 sin A = 6 sin B =4 sin С › then a: bt с = vere 
(а)3:4:6 m (c)3:6:4 (4)4:2:3 


(15) The curve of function f : f (X) = 
(а) ас 20) (b) 9» , " (c) 0 ›0) (d) (1,0) 


TY mmetry around point + 


(16) - 


dm Хү a seee 
" 6 (b) 3 (c)2 (41 
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(17) If log X€ ]0 » 1[ «ШевХЄ--- 


(а) 1,2[ (910-Ц (c) J » 10[ (411 ›=[ 
Li 25 
gay ram (10)- 
(а)1 (9)0 (с)-10 (d) 10 
(19)In A DEF if »m(Z Е) = 35° , m(ZF)=40° , ЕЕ-12 ст. sthen ED = to 
nearest centimeter. 
(a)2 (b)3 (c)8 (дүз. 
(20)In AABCif AB 23cm. » BC=Scm. » m(Z B) = 120° , then AC = ees ст. 
(a)8 (b) 7 (c)9 (d)4 
(21) Which of following functions represent an even function -............-. 
(a) f 002 X*«1 (9700-Х32-1 (0) (0) = Хсоѕ Х (df (XK) =X? sin x 
ч 3, y-1 
(22) Lim ALAK ES „ 
й--Фө 2X, HL +7 
5 1 d. 3 
(а) 7 (b) 5 (c) 2 (d) 2 
(23) Function f where f (X) - аХ is increase on its domain when ------......... 
(а)а-1 (b)a>1 (c)jaz-1 (9)0<а<1 
А 22 ET 
(24) Lim 2X X-ck.l 9 then k a «oes 
х-»2 Х2-Х-2 3 
(a)2 (b) 7 (c)-6 (d)6 


Lim (X325-32 2, 
GE =: 


(а)4 (b) 16 (c) 32 (d) 80 
(26) If log, (X+ 1) = 1 » then X = w 

(a)3 (04 (c)2 (d)1 
(27) If f (X) = 3Х , then solution set of equation : f (X +1) - f (X — 1) = 24 is 


(a) {2} (b) {3} (с) {8} (a) {0} 


Essay questions 


Answer the following questions : 


[1] Represent graphically function f : f (X) = (X— 1)? +2 from drawing determine the range 
of the function and discuss its monotonicity. 


x 1+х-1 
E Find value оё: Lim 2252 


Guide answers 


Guide answers of accumulative 
quizzes on algebra 


Accumulative quiz а 


(2)4 


(ad (4)а 


у2| and constant on 2 >] 


Accumulative аи: E 


(4)d 


(2)c 


(3)b 


Accumulative quiz ÆJ 


Graph by yourself » Range = ]1 53] U [- 1] 


Accumulative quiz 


Gaya (2)4 (зэв (Ae 


Accumulative quiz E 


Eii) (e (De (44 
E The solution set = [9 3-7} 
х+31+2 (2)(-3 »2) 
easing on J= +- 3| 
E329 
х--3 


Accumulative quiz EJ 


(4a 


Accumulative quiz Ki 


(nd (Be (Aye 


square unit 


‘The price after three years = 1092.727 pounds. 


Accumulative quiz E 


(2) 


(3)d 


(4)с 


yourself » Ran; 


(4)а 


Guide answers of accumulative 
quizzes on calculus 


Accumulative quiz E 


(3)3 (4)2 


ло  (2)2 


(зэс 


Accumulative quiz E 


Bie [En] 
а 
(1-1 4 
E ә 
а= 12 
Accumulative quiz EJ 
Bore (2)d (30d (Фа 
Boi Tm 
Accumulative quiz п 
Eoo (2)b (300 (4с 
Bo? (эю œf ws 


Guide answers of accumulative 
quizzes on Trigonometry 


Answers of October tests 


Answers of Test |2 


Biya (2)а (3)d (4)с 


| Answers of November tests 


Answers of Test 


Accumulative quiz Gia а (3)с (4 (5)b (6b (I)a (Be 
(0d 2)4 3 4)b 
= (59 (бус (T)b (8b (9a 0b ape аза |800) eu БЭЭ. mW 
(a аа anc Ae -- (ye (Hie ma 0808 
(a (2)а (3)b (4a а 
~ — — ——— этэ Rh o === (9)а (10) d anda and 
[7] а (1) * The range =R 
(1) - - 
«Sem. sb = 18 ст, = Increasing on Ж [2] 
— — * The function neither (1). Y4xe-2x49s9 „Йфх-3йо 
odd nor even, 2x-3|«9 4-9s2X-359 
AB = 82 ст. «АС = 15.45 ci 
2 em. ыы 622х512 А-3аХ56 
Accumulative quiz EJ * The range = [-4 sf 
* The function is even 4 4 
* "The function is decreasing on ]- »» 5 0| and (2) 7f, C= CX!--x'2-f,09 (2)LH 
[Em (зэс nm increasing on 10 » = 7. Л is odd function 
(2) Put 3-x»0 25233 


ov fiX = sin (-Х) =-sin X=- f, (X) Ч Ч 2 3 
2 2 ПЕ =(05 2x25 x 16 cos36° 53 
E санаб E «al (3) + (ADP = QS) + (16) 5x l6cos 36753 


120° 1 ч + Jz is odd function. veiba ota: 
(3х-3-1 EZEN 
х-з-1 „}ах-з ^f, fy is odd function f In SABC 
Y4x-3+1 E. 2 
lelogram e 25.24 cm. Ax-3-0 _ 97 еуро" 
= a» > 
А . B x- 1 ([4х-3+1) som (2 B)=90 
'ccumulative quiz 
К ET] 2 Thearea of 
[1] ix-n([4x-341) = the arca of A ABC + the area of A ACD 
(De (Qe нг 4 —=;45=2 


= 4x 20% 15+ 1 x 25x 16 x sin 36° 52 


=270 


n 


m (ZA) = 180° — (35° + 70°) = 75° 
т (А) = 70° sb = 19.68 em. эс = 1435 ст A 2 G è 
sin 357 ^ Sin 70° (4) Lim 5х „{}х+4+з 


а _ — a= 32 sin 75° = 309 em. UTHPORA-S үхэлэл 


+Ь=32 sin 35° = 184 cm. CO) van (E B)w шс Cant cage хох ([х+4+3) 
Prove by yourself. = Ит =30 

с = 32 sin 70° = 30 ст. 4 Cis the greatest angle in measure жээ oc 

+. Arca of the triangle = 1 x 309 x 184 x sin 70° 2. Cis the longest side 


0 
sin 80° ~ sin 60" 


=267 em? 


э perimeter of the triangle = 30.9 + 18.4 +30 


579 ст, T MER 


(1) 


(2) 


(3) 


(4) 


Answers of Test | 2 | 


(yc (2)а (3)d 


(5) а (6)b (7)а 


(9)а (10) c anc 


«фе -2х+1>4 
АХ-1124 


axes 


өгХ-15-4 
255, -R- ]-355[ 


3 
v (X= 5)? =32 


АХ-544 


^4 SS.= {9} 


InAABC: 


Or «Gy - 
2x9x5 


ч 


cos B= 


>In AADC 


y «ay -a 
2x9x8 


cos D= 
+ cos В = - cos D 
^ m( B) +m (Z D) = 180° 


5 The figure is a cyclic quadrilateral 


Lim (X*2'-0* 3 


«+з—з «2-3 


=} = 108 


Guide answers of school book 


examinations in Algebra 


(2)0) 


(1) (b) (3) а) 


(4) ©) 


а 

(a) + The range = {0} 
+ The symmetry point = (0 +0) 
* The 53. = (4) 


(b) 


+ The range = [-2 ›25] 
+ f is decreasing on each of ]- 5 ›0[ 52 »8[ 
and increasing оп [0 521 


a 
(a) 


№) (1) X-325 sthen X28 
огХ-3 5—5 sthenXs-2 
A Тһе85.=й-]-2›,8[ 


(2) 7 1x-31=0 2Х-3=0 
2х=3 2те55.= {3} 
а 
(a) (1) ~ log X= log (3 x 10) 
л The SS.= {30} 


23%(3%-3)=0 


,«3*-320 
Xal 


(2): 3X-3x3*-0 
7. 3Х =0 (refused) 
х3Х-3 


Qin det 


(2) log, 54 — log, 9 = log, = log, 6 = 


MMC ИНГИР 
кыым. за” Mn? +n +S 
= logy Qx3x5) 


= logy 3021 

() (1) 7 f (C308 CX) + sin (-X) 9 - X - sin X 
=- (Х+ sin X) 
=-/ 09 


г. f is odd. 
(2) 6 fCX32c!-2cx! 
=-х*%-2х°#/(0#-/(% 
2. f is neither even nor odd. 


(2163) 


(2) 


(a) (1) Log, X QC 1 
sx'exe2 
s (X+) X- 120 
s X=- 2 (refused) or X=1 


SX ex-2-20 


^ The SS.= {1} 
(2)3*43'**236 2.3Х(1+3)=36 

s3*x4e38 230-9 

23.3, гий. 

^ The 8.5.= {2} 


09(1)-4Х-2571-8 2) 20*- 820 
2 Q*«40*-2-0 
2.2% =—4 (refused) or 2*2 2 

2 The 55. = {1} 


(2) + LHS. = log, (8 x27) = log, 216 


=log, 6 =3 log,6=3 


[1] +RHS.=log, 3 2 310g, 323 
wa DMO VO (4)) A LHS-RHS. 

* The range = [0 » [ [7] - — — 

* f is decreasing on |-> о 

ансын Эр: (2 2.70) =12-31+[2+21=1+4=5 

and increasing оп |3 »[ fee pem (2) 7 IXI«1 1«X«1 

+ f is neither even nor odd. х 10)-11-1) A The SS.-]-151[ 

5 5 


[Л] 


* The domain = iR - {0} 

» The range =R- {- 1} 

* f is decreasing on each of ]- о ›0[ and ]0 » со 
* f is neither even nor odd. 


+ The range = [0 53) 
* f is increasing on ]- 1 »2[ 
and decreasing on |2 9 5| 


+ f is neither even nor odd. 


Фуд) 2*t'232 2259.2 
2 Х+1=5 n Х=4 
«^ The 5.5.= {4} 
(2)г25-55144 a uer 
х-1=-3 =-2 
^ The S.S. = {-2} 


Guide answers of school book 


examinations in calculus & trigonometry 


(DO 


п 
(Me 


(a) (1) By dividing both of numerator and denominator 


(3) 4) (4) (а) 


Leta=2k » Б=ЗК » c=4k 
у cis the length of the largest side. 


^ £ Cis the largest angle, 


Ск «Gy - aug 


Re 2x2kx3k 


^ m (4 C) = 104° 29 


а 
(а) ( 1 ) By dividing both of numerator and denominator. 
4 
-3 
by x? e x" s we get. Lim 2224 
м ЦЭ 
(a) Lim 0851-3) (hn) 
— e«-»(dxere2) 
slin xia _ 
oe E 
=Li 1 = 
ухо * 
C-8.6-2x8x6co4P с.сёбот. 


+. The perimeter of A АВС = 20 cm. 


(1) Lim Œ- 25 -Lim(x.3)-0 


Ex) ed 


pna aea, Ha pasa]=s 


() (1) 22 ае Tem 
татат 
"сызу 
= 42.8 ст. 
a 


1)Lim (X-6*3)(X-6- 3) 
we эн (X+3)(X-3) 
= Lim (X-3(X-9) _ 
ао 
2X -2X-X +1 
(2) Lim 239 2x xt 
x 


im.X-9... 
21-35 =! 


= Lim (X-DG nox 
Х— 1 хо? -х+0 
(X-)Qx- 
xxn 


m 


(b) m (4 B) = 180° — (36° + 45°) = 99° 
ze a =. 
sinB 7 2sinB 28099" 
~ The area of the circumcircle of A 
2 
алд. 9 2 
Uren (идя) 62cm: 
u 
(б DA (Do (4) Фу 
ч 
Li 2 
walin х= z -5х2- 


Lim X-2'-cn». 
(9,225. 3-6» 


(b) InAABM : D РА 
v т(2 AMB) 
= 180° — (65° + 28°) = 87* 


win 


I UR = 

®ВМ= у» 2 ВО=2ВМ = 127 ст. 
EY MES " 

зАМ-721888 n АС=2АМ =ббет. 


и 


Lim х=, 3 AE 
го = х3 23 
ior am 


-* 
(2) By dividing both of numerat 


id denominator 


By X? »we get: Lim 


(5) In A ABC: 


oy +05) (П) 
2х9х5 ^ 


cos B= 


wa Lim = 


DER бу, 


Lim X- 
ша Lim сие» 


(2) Lim (+3) = 


0) v m(ZA)= | pro 275 
232 


"ы 
32 sin 75° »b = 32 sin 35° ус = 32 sin 70° 


2 The area of the triangle 
= Js 32 sin 75° х 32 sin 35° х 32 sin 70° 
226] cm? 

+ the perimeter of the triangle 

= 32 sin 75° + 32 sin 35° + 32 sin 70° = 79 cm, 


| Answers of school examinations 


[1| Cairo 


ҤЙ мире choice questions 


ШТ (2) 6) (з) (4) (a) 
(539) (6) (a) (7) а) (8) (a) 
(9) (©) (10) (b) аза) (12) (е) 
(13) (a) (14) (0) (15) (©) (16) (d) 
an (b) (18) (19) (a) (20) d) 
(21) (©) (22) (b) (23) а) (24) (a) 
(25) (b) (26) (a) (27) а) 


п 


and increasing in |0 5 = 


ex-7x'-27, 160) - 70) 27 
Lim l6X 737-27. 160)- 70) 


-3 
-9 8(0)-9 У 


Multiple choice questions 


п 

eoe -ax 4-727 -1Х-21 
x-2|- 10 

‘Then X-2= 10: x= 12 

огХ-2--10 Xz-8 

SS.= (125-8) 


Multiple choice questions | 


са) (2) 6) (зэ 4) (4) (©) 
(5) (a) (6) (b) (Mo (8) (a) 
(9) ©) (10) (a) [Шү (12) (а) 
азу) (14) (а) (15) b) (16) (a) 
(17) (b) (18) (d) (19) b) (20) (©) 
QD) (22) (4) (23) (d) (24) (b) 
(25) ©) (26) (4) Q7) (b) 


ЕВ [Essay questions | 
Г 


ano (99 (19) (a) (20) (©) 
(21) (©) (22) (©) (23) (b) (24) (©) 
(25) (a) (26) (©) (27) (©) 


EZI Essay questions 


(GEE Multiple choice questions | 


са) (2) (©) Gd (4) 4 
(5) (а) (6)0) (7) (ву) 
(9)() (10) (a) ар (12) (a) 
aao 046) (15) (d) (16) (©) 
(17) c) (18) (©) (19) (a) (20) (a) 
Qna — Qno (23) (©) (24) (a) 
(25)(b) | Qe) Qno) 


11:11: | Essay questions 


* The range (2544 


+ The function is neither even nor odd. 


» The domain is If 


* The range is ]- = +3] 


* The func 
decreasing in JI s 


n is i 


ing in Jo » 1[ and 


her even nor odd. 


Е Multiple choice questions | 
(1) (<) (2) (4) (3) (а) (4) (<) 
(5) (а) (6) 4) (т (8) (<) 
(9)(b) (10) (с) 0 (b) (12) (a) 
(13) (b) (044) (b) (15) (с) (16) (b) 
(17) (c) (18) (с) (19) (c) (20) (b) 
QU (c) (22) (а) Q3) (4) (24) (а) 
(25) (а) (26) (a) (27) (с) 


эээ EEN Essay questions 
(5)() (6) (b) (7)(b) (8) (d) хээт 
First jultiple choice questions 
(9) о шо 020) ШЕЙ мане choice а | Х-3. Lim 596 -3х-1) 
(13) (a) (14) (b) (15) (d) (16) (а) | * The range is [1 += (1) (а) (De (за) (4) (а) 0+3) (X= 1) 
ana) (18) b) (19) (b) (20) (а) | „тие function is decreasing in ]- «« »0[ (5)) — (6)0) (7) а) (8) -3Xx-1,9«9-1 
(21) (а) (22) (d) (23) (с) (24) (с) and increasing in |0 > =] (9) (4) (10) (b) (Qa) (12) (d) -4 
: = 
(25) (a) (26) (4) (27) (є) s The fanction is even, (13) (с) (14) (c) (15) (d) (46) (b) == 
а 10 


(1 ду 
(5) 


(4) 
(8) (а) 
(12) (b) 
(16) (a) 
(20) (5) 
(24) (a) 


(1) ву 
(5309) 
(93 ©) 
аз) 
(17) (а) 
ор 
(25) (b) 


Multiple choice questions | 


(2) (b) 
(6) а) 
(10) (d) 
(14) (b) 
(18) (a) 
(22) (c) 
(26) (©) 


(зэ 
C) 
апга) 


(8)0) 
(12) ‹ 

(16) (a) 
(20) (b) 
(24) (5) 


(1) 
(Go) 
(9) (а) 
(13) (d) 
(17) (а) 
(21) (4) 


(25) (a) 


(2)0) 
(6) ©) 
(10) (c) 
(14) (©) 
(18) (d) 
озу) 
(26) (b) 


(3) () 
(7) су 
aD (a) 
(15) © 
(19) (b) 
(23) ду 
(27) (a) 


112 
(вэ) 
(12) (c) 
(16) ©) 
(20) (b) 
(24) (b) 


ЕСН Essay questions 
п 


+ The range [0 ›=[ 


+ The function is even, 


-4 o Lim SAD 
X-2 x2 (3-2) 


| First | | Multiple choice questions 
a 


(4 


( (6 (7) (8) 
ъъ ао (1 (a) (12) d 
a3 (14) (a) (15) (b) (16) (d) 
( (18) (d) (19) (b) (20) 
Qni Q2) (23) (©) (24) 


(26) (27) 


БЕ Essay questions | 


(1) The function is decreasing in ]- e» 521 
and |р ,=[ 
(2) The function neither even nor odd. 


= Lim (x+2)=4 


(1) 
(5) 4 
(9) (©) 
aa 
an 
Quo) 
(25) (0) 


ст) 
(Se 
(9) (b) 
(13) (d) 
(17) 9) 
(21) (©) 
(25) (а) 


|2 х-3|= 1сп 
дахиа 
ог2Х-3=-1 


Multipl 


(2) 
(6) (а) 
(10) (<) 
(14) (b) 
(18) 
(22) (4) 
(26) (b) 


(2) 
(6) (b) 
(10) (b) 
(14) (a) 
a8) (d) 
(22) (a) 
(26) (a) 


(23) (d) 
Qn) 


X-321 


(3) 
(7) 
ш) (d) 
(15) (9) 
(19) (b) 
(23) (a) 
(27) (a) 


(4) (©) 
(8) (©) 
02) (a) 


(20) (4) 
(24) (d) 


choice questions | 


(в) 
(12) (b) 
(16) (a) 
(20) (a) 
(24) (©) 


12 


ПЕТЛЕ Еззау questions 
Bo 


‘The range is IR. 
"The function is neither even nor odd. 

м x? -243 27-33 а=! 
Ba Ser eer йод 


СЕНИ 


ЇЇ | Muttipte choice questions 


с) (2)) (3) (а) (4) (а) 
(5) (а) 1212) (7) (b) (8) (в) 
(9) (c) (10) (5) (LD (b) (12) (d) 
(13) (b) (14) (d) (15) (©) (16) (д) 
(17) (b) (18) (b) (19) (b) (20) ©) 
(21) (a) (22) (a) (23) (9) (24) (c) 
(25) (4) (26) (d) (27) (© 


The range is [0 » [ the function neither even nor odd. 


а 
log, 8l =4 
+ XER*- {1} 


2 =81=3* ЕРЕ 
7. The solution set = {3} 


58 мино choice questions 
(1) ©) (2) (а) (3) (4) (4) (а) 
(5) (©) (6) 4) (7) 9) (8) (4) 
(99) (10) (а) (11) (b) (12) (a) 
(13) (©) (14) (d) (15) (а) (16) (©) 
a7 (©) (18) (d) (19) (с) (20) (5) 
QD (а) (22) (а) (23) b) (24) (4) 
(25) (4) (26) (а) (27) (а) 
п 
The range is È 
‘The function is increasing on IE 
тух-а эхээ 
x ххэ 
= Lim Лахар ГИШИ: 
нн) Зухи 2 


ARTS SECTION 
General 


By a group of supervisors 


GUIDE ANISWERS 


SEC. РА 
2024 


2 
œ 
ш 
ь 
ь 
п 
со 
ш 


Answers of 


Algebra 


» Functions of a real variable and drawing curves 


| Answers of "Unit One" u 
(1) The range = [15559 513 217} 
| [Answers of Pre-requirements ЫЫ 
WMO (YO / (06) (DG II] 
(8) (638) (7) UY Died Es gs 
Exercise | 1 the function is constant on ]- е +0[ + 0 54 
(2) The domain = {0} > the range = 252] 
choice question: А 
+ the function is decreasing on ]- = 50| + 9 5-4 
(3)a (4)d (5)d (6)b | (3)Tnedomainz В — (1) stherange = ]-2 += [ 
(91$ шн ON nuu + the function is decreasing on J-e + 1 
05)» (16)а 074 (8b sincreasing on 11» 
1) 4. (22)ь (23)4 (24) 
094 Gb 054 096 | 4) Te domina [2] sttenageeR- (2) 
Gne 054 cos Geb » the function is increasing on ]- = 52 512964 
Gl) (32)First:b | Seond:c (Ey TM asa WR аа корава) 
Sele! це, te + the function is constant on its domai 
| (6) The domain = [-2 › =] «the range = [0 5-4 
п эїһе function is increasing on ]- 2 ›0[ and 
DOT 
(1) Function, (2) Not function. senties osa aleve 
(3) Function. (4) Not function. BI Higher ski 
(8) Function. (6) Not function. (2) (20 (0 чо 
а Е Instructions to solve : 
(1) Not function. (2) Not function. (1) 77 X is the number of sides 
(3) Function. +. Xis an integer more than 2 
а +. The domain = Z* - [152] 
3 3 
(1)В-1132) (зув-(3) (2)рш(х-2-0 Йх=2 „хав 
(R-[-1) +. The domain = — (8) 
(3)73X20 X20 ^ XE[0 sof 
сауа 12} эри(3х-х-0 3x-x 
© хэхэх” 20х7-3Х-0 
(4) = 53[ 
г. Х(х-3)= 0 ог Х-3 
^. The domain = ]0 +f – {3} 
()E (2)]-=,а[ (4) 4х-150 — 2X21 2 ХЕП sm 
(зэ 056) эршх-1 3Х-1-9 лхХ=10 
Ky The range = {2 +7 »-13 +-18} 2. The domain = [1 »-[- {10} 


[з] 


UNIT 


1 


(1)4 (2)а (3)а (4)b (5)а 
(7)b (8)b (9)а (9c (Da 
азь aa йс ббс Aa 
(9c QUc (21)a (22)а Q3aà 


a 


Figure (1) : 


(c 
аза 
(18) с 
Qa 


symmetric about X-axis » y-axis and the 
origin point. 

Figure (2) : 
Figure (3) : 
Figure (4) : 


symmetric about X-axis. 
symmetric about the origin point. 
symmetric about the origin point. 


Figure (5) : symmetric about the y-axis. 

Figure (6) : symmetric about the origin point, 

а 

(1) Oda (2) Neither even nor odd 
(3) Even. (4) Neither even nor odd 
(5) Oda (6) Odd 

Figure (1): 

fo9ex ex 

» The domain =R 


э the curve is symmetric about the origin point. 
+ The function f is odd. 

algebraically verifying : 

for every X s- XER 


sfCXxe-CcXecx-x-x 
ш-0.Х)--103) 

+. The function f is odd. 

Figure (2) : 

100-37-2 

2 The domain = Ж 


othe curve is neither symmetric about y-axis nor 
symmetric about the origin point. 


(51 


The function f is neither even nor odd. 
algebraically verifying : 
for every X »-XER 
of CX)= (XP -2=-X?-2=-(X? +2) 
а) 
2. The function f is neither even nor odd, 
Figure (3): 
100=2-х? 
+: The domain = [-2,2], 
the curve is symmetric about y-axis 
++ The function f is even. 
algebraically verifying : For every X »-X&[- 2 »2] 
sfCc3-2-o-xX6-2-x'-f00 
2. The function is even. 


> Functions of a real variable and drawing curves 


Third : 
Figure (1) : 

The domain = [- 5 » 5] »the range = [-2 » 7] 

+ the function is decreasing on each of ]- 5 «—2[ 

+ ]0 + 2[ and increasing on each of ]-2 +0[ + ]2 »5[ 
Figure (2) : 
The domain = В – {0} › the range = [-2 +2] - {0} 
+ the function is constant on each of ]- = »- 2[ 

+ ›=[ and increasing on each of ]- 2 + 0[ 510521 
Figure (3): 

The domain =  » the range = [-3 +6] 

s the function is constant on each of ]- œ 5-3 

+B sf 

s decreasing on ]- 3 50| and increasing on ]0 5 3[ 


а 
(19/1-Х)45-/ 00 
(2)f 392 30 «(Xy -1 
=х*+х?-1=/(0 
БЭ 
(3э/1-Х)-31-Х)-4(-Х/ --3Хх4Х7 
ш-(3Х-4Х)--1(Х) 
2. f is odd. 
(4)f 3092 C3)7-36- 3) 44 
ж3хэ4 1005-3105) 
wf is neither even nor odd. 
(5) f= (-х7-1) 
2-x'x-pe-fo9 
2. f is odd. 
(6) f (0 =(-X-3)? -7=(xX+3) -7 
«0085-1090 
^. f is neither even nor odd. 


NS 
(fex £37 


ae rd 


^ fiseven. 


Яруу */00-/09 
^. f is neither суеп EA 


2601-60 


zaxtext 


(8э1-Х)- 


Ем 
pi foo 


z fis even. 


(9) The domain of f = [-3 544 

2 Foreach XE [-3 =f + 

itis not necessary to find- XC [- 3 > of 

2. The function f is neither even nor odd. 
(10) f 29 СС = 3-653) 
х --100) 


+ f is odd. 
a0 f (-29 = (- ху 


7. f is odd. 
a2f(o- 
--100 
= f is odd. 
(13) f (=) =- Xcos (-X) =- X cos X=- f (X) 
7. f is odd. 


д fis even. 
(16) c- 5 2 (sin 
=x? sin x) 

7. fis odd. 
але» 


хіп (- ХУ 
sin х= 700 


+. f is neither even nor odd. 


Сл +f, ae odd and f, is even 
(1) f, +f, is odd 
(2) f, + f, is neither even or odd 
(3) f, x f,iseven 
(4) f, x f,isodd 


1 
| 
| 


:1 


E /, +f, are even and g, +g, are odd 
(1) f , + g, is neither even nor odd. 

(Зв, +8, 
(3)g,- 


(2)f,- f zis even. 
(4) f | -g, is odd. 


fs 
(6) è is ev 
gore 


E From (1) to (5) neither even nor ода 


Higher skills | 


(MO (Ye (зе) (4)® 
Instructions to solve : 
(1) ++ The function is odd 
Afess-I6) 
«The expression = 27759340) 


(2) * The function is even 
a f(-S)= f (5) 


= The expression = GIF) 


276) 
219709. 
2705) 
(3) + fiseven fefc 
210+? =3 
лоо +х?] =3 


à "| 
afos i 


(4) fisodd sf (I) =k 
эха) = fF 09+ f 2) 
Put X=-1 
afse D+F 2) 
AfQ)e2k 
PutX=1 
^ff -fQ)eke2ke3k 


[Exercise 3] 


(2)е ()d (4)b (5)е 
(7)d (8)b (9)b (19b 


nu 
57602-6 


k+fQ) 


Fi 


(a 
(эс 


(8) 


‘The тав е-(-3515557) 


(2) 


The range = р 541 
(4) 5 


1202 933. 


——————— p Functions of a real variable and drawing curves | 


* The range 
* The function is decreasing on ]- 2 » 1[ and 
increasing on ]1 +6[ 


Bag 
(зуг со = 200 
ram 
EE 
* The domain 
=R-{1>-1} 
* The range = {3} 
* The function is constant on its domain. 


* The function is even. 


* The axis of symmetry is X=0 


.0-390*3. 5 x xe 
(2) == ETT] 2-ХуХк-2 


* The domain =R- {- 2} 

* The range = В - {4} 

* The function is - 
decreasing оп 
its domain. 

* The function is 
neither even nor odd. 


(1) * The domain 


* The range = {2} 

* The function is 
constant on 1-8 531 

* The function is neither even nor odd. 

* The function has neither point of symmetry 
nor axis of symmetry. 


* The function is neither even nor odd. 
* The function has neither point of symmetry 
nor axis of symmetry. 
(3) 


* The range = ]- = +- 1] U {2} 

* The function is constant on ]1 + е] and 
increasing on ]-= + 1[ 

* The function is neither even nor odd. 

* The function has neither point of symmetry 
nor axis of symmetry. 


(4) 


* The domain = [-2 54] 

* The range = [0 +3] 

* The function is increasing on ]- 2. 5 1 and 
decreasing on 11 54 

* The function is neither odd nor even. 

* The axis of symmetry is the straight line X = 1 
(5) * The domain = 
+ The range 
-[o sf 


оп 1-2 › О[ and increasing on 10 ›=[ 
* The function is neither even nor odd. 
* The function has neither point of symmetry 
nor axis of symmetry. 
(6) * The domain = В, 
* The range = [0 +f 
* The function is 


decreasing. 


on |-== »0[ and 


increasing on ]0 944 
* The function is neither even nor odd. 
* The function has neither point of symmetry 
nor axis of symmetry. 


(7 


* The domain =R- {1} 
* The range a 


1] 


* The function is 


increasing. 
on Je s ава 
constant on |! 

* The function is 
neither even nor odd. 

* The function has neither point of symmetry. 
nor axis of symmetry. 


(8) 


* The domain =È Їнөэ1) 

* The function is increasing on J-e + 1[ and 
decreasing on ]1 + =[ 

* The function is neither even nor odd. 


* The range = 


* The function has neither point of symmetry 
тог axis of symmetry. 


(9) * The domain = R 
* The range 
= [0 ›=[ 
*The function Хх 


on cach 
of ]-» »0[ 0 sf 
* The function is neither even nor odd. 
* The function has neither point of symmetry 
nor axis of symmetry. 
(10) * The domain =R 
* The range = [0 + 
* The function is 
decreasing 
on Jes ›О[ and 
increasing on ]0 ›=[ 
* The function is neither even nor odd. 
* The function has neither point of symmetry 
nor axis of symmetry. 
(11) * The domain = R 
* The range 
= [0.3] х 
* The function 
is constant on 
each оғ]-= 3-3 
+ ]3 +f and decreasing on 1-3 50 
and increasing on 10 » 3[. 
* The function is even. 
* The axis of symmetry is X « 0 
(12) * The domain 
=[-3,3] 
* The range. 


= {0,2} 


constant on each 
IXESIDEDDEE 

* The function is even. 

* The axis of symmetry is the straight line X=0 


> Functions of a real variable and drawing curves = 


(13) * The domain. р 
=[-4+4] ТТ TIF 
* 
* The range ГЕРЕ 
= [1,3] ENDS 
* The function. = 
is decreasing 
on]-4 »-2[ y 
»constant on 


]-2 »2[ and increasing on ]2 »4[ 
* The function is even. 
* The axis of symmetry is the straight line X=0 


(1) * The domain 
* The range = [-3 > 
* The function is 
decreasing on ]-«« 5 0[ 
and increasing on ]0 » e»[ 
* The function is even. 


* The equation of the axis of symmetry is X= 0 
(2) * The domain = В не. 

* The range 
zpe:s-4] 
* The function is 
decreasing on JO › =f 
and increasing 

2 on be 20[ 


* The function is even. 
* The equation of the axis of symmetry is Х-0 
(3) * The domain =й 
* The range 
=]-= 52] 
* The function is 
decreasing on 15-41 
and increasing. Р 
on }-=+0[. | 
* The function is even. 
* The equation of the axis of symmetry is X= 0 
(4) * The domain =й E 
* The range 
=} ›0] 
* The function is 
decreasing on 
J3 sf and 
increasing 
on Je 5 3[, 
* The function is neither even nor odd. 
+ The equation of the axis of symmetry is Х = 3 
(5) * The domain 2 


* The range 
=[0 +f 

* The function is 
ойжым ш] 53-11 ГЕР 
and increasing оп 1-1 +f г 


* The function is neither even nor odd. 
* The equation of the axis of symmetry is X =-1 
(6) * The domain = 3 

* The range = [1 4-1 

+ The function is 
decreasing оп 
1-5 2 and 
increasing on 2 94 

+ The function is neither even nor odd. 

* The equation of the axis of symmetry is Х-2 


(9) 


(7) * The domain = R 3 
* The range = [-2 »=[ 
* The function is 
decreasing on J- + 1[ 
and increasing 
on Ji sf 
* The function is neither 
even nor odd. 
* The equation of the axis of symmetry is X 
(8) * The domain =R 
* The range = [- 4 » =f 
* The function is 
decreasing. x 
on ]-= »- 2[ and 
increasing on ]- 2 944 
* The function is 
neither even nor odd 
* The equation of the axis of symmetry is X=- 2 
(9) * The domain =R 
* The range. 
=]-= 50] 
* The function is 
decreasing 
оп JO «| and 
increasing 
on ]-=,0[ 
* The function is even. 
* The equation of the axis of symmetry is X = 0 
(10) * The domain =R 


* The function is neither even nor odd. 
* The equation of the axis of symmetry is X = 5 


an*g99- (x42) 
* The domain = 
* The range = 05-41 
7 The function is 
decreasing on ]-«» » - 2[. 
and increasing on ]- 2 » [ 
* The function is neither even nor odd, 
* The equation of the axis of symmetry is X=- 2 
a2*g092 (27-3 
* The domain = B 
* The range = [-3 »0f 
* The function is 
decreasing on ]- » - 2[ 
and increasing on ]- 2 544 
* The function is neither even nor odd. 
* The equation of the axis of symmetry is X = - 2 


а 
(1) * The domain =R 
* The range - Е 
* The function is increasing 
oni 
* The function is neither 


even nor odd. 
* The point of symmetry is (0 54) 
(2) * The domain = 8; 
* The range= Ñ 

* The function is 
increasing on È. 

* The function is 


neither even nor odd. 
* The point of symmetry 
8(0»-5) 


(3) * The domain = R 
* The range = 
* The function is 
increasing on R 
* The function is neither 
even nor odd. 
* The point of symmetry 
is (3 +0) 
(4) * The domain = R 
* The range = 
* The function is 
increasing on È 
* The function is neither 
even nor odd 
* The point of symmetry 
is(-2 +0) 
(5) * The domain = 
+ The range =й 
* The function is decreasing 
опа 
* The function is neither even 
nor odd 
* The point of symmetry 
is(1 50) 
(6) g (0) =-(x-2)° 
* The domain =R 


* The point of 
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(7) * The domain = В: 
* The range = 
* The function is 
increasing on R 
* The function is 
neither even nor odd. 
* The point of symmetry 
ва,-2) 
(8) * The domain =È 
* The range =E 
* The function is 
increasing on R 
* The function is 
neither even nor odd. 
* The point of symmetry 
is(-15-2) 
(9) * The domain = ® 
* The range =R 
* The function is 
decreasing on Ж 
* The function is neither 
even nor odd. 
* The point of symmetry is (1 52) 
(10) * The domain =, 
* The range - Е 
* The function is increasing on it 
* The function is neither 
even nor odd. 
* The point of symmetry 
50-1) 


(1) 


«тһе ботаіп= Е * Therange- [-3 ›=[ 
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ен 


1 


* The function is decreasing on J+ + 0[ and 
increasing on 10 ›=[. 

+ The function is even. 

* The equation of the axis of symmetry is X=0 


* The range = |-= +2] 
* The function is decreasing on JO › | and 
increasing on ]-= + 0[ 
* The function is even. 
* The equation of the axis of symmetry is X 0 
(3) 


Ed 

* The range = [0 ›=[ 

* The function is decreasing on ]-«« «3[ and 
increasing on ]3 эе 

+ The function is neither even nor odd 

* The equation of the axis of symmetry X= 3 


* The range 

* The function is decreasing on ]- 5 » -f and 
increasing on }-= 5-51 

+ The function is neither even nor odd. 

* The equation of the axis of symmetry X=- 5 


(22) 


*Thedomain-E | * The range=[-1 ›[ 

* The function is decreasing on J=» 5-2 and 
increasing on 1-2 ,=[ 

* The function is neither even nor odd. 

* The equation of the axis of symmetry is X =~2 

(6) * The domain =R 

* The range = [3 ›=[. 

* The function is decreasing 
on }- »2[ and 


increasing on 2 ›=[ 

* The function is neither 
even nor odd. 

* The equation of the axis of symmetry is X= 2 

(т) в09=1х-21+1 

* The domain = В: 

* The range = [1 5 «of, 

* The function is. 
decreasing on }-= »2[ 
and increasing on ]2 + eof 

* The function is neither even nor odd. 

+ The equation of the axis of symmetry is Х=2 


Г, 


(в) 


* Те бошаіп= Ш * The range = [-»> +4] 

* The function is decreasing оп ]2 › =[ and 
increasing on }-e> 521 

* The function is neither even nor odd. 

* The equation of the axis of symmetry is X=2 
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(9) * The domain = B 

* The range = [0 ›=[ 

* The function is decreasing 
on ]-= s Ofand 
increasing on ]O ,=[ 

* The function is even. 5 

* The equation of the axis of symmetry is Х- 0 

x 


(10) 


The domain 2 * The range = [2 ›=[ 
* The function is decreasing on }-e + 7[ and 
increasing on |7 »=[ 
* The function is neither even nor odd. 
* The equation of the axis of symmetry Х=7 
an 


* The domain =й ч * The range = [- +0] 
* The function is decreasing оп ]1 »<o[ and 
increasing on J~< + 1[ 
* The function is neither even nor odd. 
* The equation of the axis of symmetry is X= 1 
аз 


*Thedomain-R —— * The range = ]-- 55] 
* The function is decreasing on |-2 5-4 and 
increasing on ]-«» »-2[. 


* The function is neither even nor odd. 
* The equation of the axis of symmetry is X= 


* The ботап = Е - {0} * The range=R- {2} 
* The function is decreasing on JO »0[ 5 ]-« 0[ 
* The function is neither even nor odd. 

* The point of symmetry is (0 52) 


* The domain =R- {0} * The range = В - {1} 
* The function is increasing on ] 0 944 › }-= 50| 
* The function is neither even nor odd. 

* The point of symmetry is (0 5 1) 


* The domain 
* The range = - {0} 
* The function is increasing on ]-« 5-21 


* The function is neither even nor odd. 


* Тве point of symmetry is (- 2 50) 
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* The domain = ®- {3} * The range = E {0} 
* The function is decreasing on -æ »3[ 513941 
* The function is neither even nor odd. 

* The point of symmetry is (3 50) 


* The domain =È- {2} 
* The range = E - {3} 
* The function is decreasing on J-e +2[ > ]2 эе 
* The function is neither even nor odd. 
* The point of symmetry is (2 »3) 
(6) 


333333839| 133 


+ The domain = 8 - {-2} * The range = {1} 

+ The function is decreasing on ]-«» 5-2 + 
12 =f 

* The function is neither even nor odd. 

* The point of symmetry is (-2 +1) 


* The range = - {- 3} 

* The function is increasing on ]-«» 54 »]4 s [ 
* The function is neither even nor odd. 

* The point of symmetry is (4 5-3) 


* The domain --(2) * The range =R- {1} 
* The function is increasing on ]-«e »2[ 512 ›%[ 
* The function is neither even nor odd. 

* The point of symmetry is (2 + 1) 


(9эв со үрэл 
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+ The domain - E- (- 1). * The range - E - {2} 

* The function is increasing on ]- 5-1 » 
Fief 

* The function is neither even nor odd. 

* The point of symmetry is (- 1 »2) 


Qx-4e1. 


angos Ei 


* The domain =R- {2} 
* The range =R- {2} 
* The function is decreasing on Jee »2[ »]2 »-[ 
* The function is neither even nor odd. 
* The point of symmetry is (2 +2) 
[5] 
(19 700-(х-27 
(2) 809 =х?+2 
(3)h00 
(4) [0 =f 
(5) 2) 
(052) 


(7)х=2 

(1) #0) =х-2 

(2) 00=(х+2-3 
(39160--(х-17 +2 


(4) 00 = (х2) 
(5)700=(0+1)-3 
(6)700=1х-21-3 
(797 09=-1х-11+3 
287 
ЦЭ 


(1)f,092 f Gc 1) 
=(х+1* 
* The domain =R 

* The range = [0 ,=[ 
(2)f,00- fQ9-1 

=х?-1 

* The domain = 

* The range = [-1›=[ 


(3)/,0922-f(x-1) 
22-(x-1* 
* The domain =R 
* The range = ]-= 521 


(4) 8, C0 - g(X- 1) 
=(х-1) 
* The domain = R 

* The range =: 


(5)g C0 -g(X-1)42 
=(х-1'+2 
* The domain = В, 
* The range « Ж 


E 
x, 092 3 k00-32 dIxl-3 
* The domain =È 

* The range = ]- 3 sf 
(7) ЕЕ 


n, 092 n(X-2) 2 xL 

* The domain = R- {2} 

* The range = R- {0} 
(8) 


в, 00 =2-1(%+10=2- x1 


* The domain =R- {- 1} 
* The range = R- {2} 
па 
a) 
* The range 
=В-[-1,1] 
* The function is increasing. 
ont- {0} 


[16] 


(2) 


* The range = [- 17 $17] - ]1 5 1] 
* The function is decreasing on ]- 4. «0[ 


» Joss 


a 


T] 
E 


* The range = [- 1 36 
* The function is constant on ]-«» +0[ and. 
increasing on 10 +=[ 


(Meo 
Instructions to solve: 


(2309: (© (4) (с) 

(1) © The curve g (3) is the same as the curve f (X) 
by translation 3 units to the right 
2. Each point of the intersection points of the 
curve with the X-axis move 3 units to the 
right too 
^ХЕ{-3+3,1+3,0+3} 
ie. XE{0 5453} 


(2) v The range of the quadratic functions = [1 »ee[ 


b-2=1 =3 
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элс the curve passes through the point (3 52) 


@=2 5@-а+1ў+1=2 
„@- 24-а==1 
22854641 3 or а=5 


(3) The curve y =3 (X — 5) + 7 by translation 
3 units to the right and one unit downwards 
sys3(X-5-35 «7-1 
A Y=3 (K-87 +6 

(4) 5: The function is symmetric about y-axis 

800 =-Х?+2 


(3)а 


(уь (2)с (De (5)а (6)c 
(De (8)8 (9)а Gb (De (2c 
a»b asa 
o 
(1)1х1=7 й 
^ TheSS.- (75-7) 
(2)|X]=-3 (refused) — ..TheSS.- 
(3)4Ix|220 21х1=5 
2Х=+5 ^ The SS.= (55-5) 
(4)1х-21=2 2х-2=+2 
2х4 or X-0 
^ The 8.5. = {4 0} 
(5)1х-31=0 д х-3=0 
2х=3 + The SS.= {3} 
(6)1х+3|=6 д Х+3=+6 
AX-3 or X--9 


^ TheSS.- {3 »-9} 


(7)12х-71=5 :2Х-7-55 
X26 
ог 2X-7=-5 2х=1 
^ TheSS.- {6,1} 
(8312Х-31-7 А2Х-3-27 
1 2X-3=7 42X210 
2х=5 м 2Х-3--7 
А2Х--4 s 
^ The SS. = {5,-2} 
(9)1х+21=1 Хх+2=+1 
АХ--1 м Хэ-3 
^ The SS.={-1>-3} 
(10) 31х1=3 АЖ 
2Х=+1 х The SS.= {15-1} 
001Х-31-1Х411 
2Х-3а:(Х41) 


д X-3 2 X1 (refused) 
ог X-3--x-1 
2 X= 1 (satisfy) 
^ The SS.= {1} 


22х=2 


а2)1х+51=1х-31 
хХж5аа(х-Э) 
5 Х+5 = Х-3 (refused) 
orXeS--X43 х=-2 
1 (satisfy) ^ The $.S.= {-1} 


(3) х-11-12Х-31 
БЭРТҮЙО 


хх-12Хх43 
-2х-3 
(satisfy) 
= Thess.={-4 — 
20х-3)1=1х-31 
Ix-3| 41Х-31-0 
Sac 


ПЭЭРЛ22772722277722“110 


2 2X+1=2(X-3) 


(16) | x-1|=2|x-2| 
222(x-2) 
(satisfy) 
orX-12-2X«4 
х= $ (satisfy) 
an {хї-ах+а=4 
aJa- 24 


^X-2224 


4X26 o x= 
^ TheS S. = {6 ,-2} 


0вх-31(1х-31-1) 0 
^ [X-3|20and hence Х=3 
oer|ix-3|- 120 MX-3-2£5]0 
and Вепсе Х=2 or X24 
^ TheSS 2 {3,2,4} 
asy YP = 12x49 21x 1l 
20х37 =1х+11 
2Х-3|=|х+1| 
л2х-3=+(х+1) 


л2Х-3=х+1 7. X 4 (satisfy) 
or 2X-3=-X-1 x= (satisfy) 
+ The SS.={4 92} 


001х-111х411-1Х-11 
хїх-1(1х411-1)-0 
s |x-1|=0 


ог|х+11- 


o 


&Х=0 or Х=-2 
^ The SS.- [150-2] 
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Qnix?-11-26 
2X! 2-25 (refused) 
or X^ 227 and hence xe s 3/5. 
-Тье35.= [545 + -313 } 

(22) (1х+11+2) (1х+11-5)=0 
А1Х-1142:0 (refused) 
ог|Х»11-5-0 
Xs 1o 5 and hence Х=4 or X=-6 
^ The SS.» {4 5-6} 

(23)|x-5|?=2|x-5] 
А1Х-51(1х-51-2)-0 

-1х-51=0 and hence X= 5 


or|X-5|-2=Oand hence X- 52 2 

БЭХ 

A The S.S.={5 4753} 
(24) х?+х-0==0 

SX +х=0 


-10--10 
SX 20 


2 (X45) (X-4) =0 


A The SS.= {0 5-1 5-5 +4} 


а 

* We shall give the solution graphically and you сап 
verify it algebraically. 

* Draw the curves of the two functions f (205 g (X)+ 
the X- coordinate of the intersection point of the 
two curves represents the 5.5. 

(1) -Ixl24 2700 =1х1 800 =4 


From the graph : The S.S.= {4-4} 


(2) 1х1= 


2709 =1х15200=-2 


From the graph : The S.S. = Ø 
(3):1Х-41-3 


From the graph : The 5.5.= {1 +7} 
(4) 0 [X41 /=3 
РО) =|Х+ lg 00 =3 


From the graph : The $.5.={2 ,-4} 
(5) 1х+21=2 


From the graph : The 5.5.= {05-4} 


2109 =1Х-41 800 =3 


2109 =1х+215809=2 
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(6)71x-3|26 
-fQ9zix-3l:gQ926 


" 


From the graph : The S.S. = {9 5-3} 
(7709 =12х-5158 00 =3 


From the graph : The 5.5. = {1 +4} 


vx-3-35 


2 £00 =1Х-21 (0-3 


А1Х-21-3 


From the graph : The 55.= {5 5-1) 
(9)fQo-Ix-11sgQ0-Ix«3| 


From the graph : The 5.5. = {-1} 


(10) f Q0 =1X-2| sg 690 =-1х+2| 


E 
From the graph : The 8.8. = Ø 
Df G9 2IX«71»g0922lx« $1 

р 


B 
00/€23--xl-xl--xIxis-f 69 
«+ The function is odd. 
(2э1-х)-4-х/1-х1-1-321Х1-1-700 
<. The function is even. 


(3э1-х-Х1-Х-2144 
XIx«2|«42f 9#- f 00. 
+. The function is neither even nor odd. 


CX ов-23) _ X*c0s 2X 
(rcx 0510.-052) 


2. The function is even. 
(5) f ©) =2)-X| tan (- X) +2 (- 20 | tan (- X)| 
=2|X](-tan X)-2X|-tan Х| 
=-21Х аа X-2 Ха x| 2 - f 00 
~- The function is odd. 


=f% 


E 
From the graph : The 55.= (-3 4 54] 
2): 1х-21=-1х-11 
РО) =|X-2] 9g 00--1Х-11 


From the graph : The $5. = Ø 
(13) f (0) =|X-3] +g 09 =12х+1| 


o % 

From the graph : 

9 The function is й - H 
decreasing on J= »3[ 
and increasing on ]3 ›==[ i31 

* The SS.={0 +6} : 5 


B 
From the graph : 
* The range = [- 3 +=[ 
* The function is decreasing 
m]-- E 
and increasing on | 554 
*TheSS.- (-15-4) 
* The algebraic solution : 
L|2X45|23 — л2Х45433 


* The function is increasing on 
]- = +0[ and decreasing on 
юзе 


> Functions of a real variable and drawing curves | 


* The function is even because it is symmetric about 
the y-axis 

* The $.S.={-2 2} 
› you can verify algebraically. 

п 


‘The domain of 


the function f is R 

From the graph : 

* The range = [0 ›=[ 

* The function is decreasing on ]- = ›2[ 
and increasing on ]2 »[ 

* The function is neither even nor odd. 

*TheSS.- (-155) 


* The algebraic solution : 

7Ix-2l23 2 Х-2==3 

^ X-223tenXz5 or X-2=-3 then X=-1 
о 


1,09-1х-115,0-21х-41 


From the graph : The S.S. = {2 +4} 


sfC3-CX'I-xi-x'Ixi- 00 
^ f is even 
х 09 > X20 


СЕЕ > х<0 


4 > x20 


de хо 


atx20 


2 X=1E[0 s 
ах<0 

хх!--1 

«The SS.= {1,1} 


1€}-= »0[ 


(1) ©) (2) ©) (3) (©) 
(NO (53 (ф (6) 
Instructions to solve + 


(1) + The domain - x - (-2 +2} 
vy [X|+a=0whenX=£2 - 
(2): 1(Х42)-1Х92-2144-1Х144 
F(X+2)=6 z 1X14+4=6 
alx|=2 хха? 
^ The SS.- {2 ,-2} 
(3): f(x«2)2|xX«2-2|e42|XIe4 
1+2) =3 
М\х|=-1 


=-2 


21144 =3 
A Thess. 
(4): |X-3 |=13— X | for all values of X 
2 The SS.=R 
(5) хэл P «|2x3|20 
2 Х+1=0 хХ-1 
and in the same time 2 X «3-0 
m 
and this is a contradiction 
^ The SS.=2 
(6): Iœ- nx-3)1-1x-31 


А1Х-311Х-11-1Х-3140 
х1х-31(х-11-1)-0 
А1Х-31-0 д Х=3 
ог|х-1|=1 2Х-1=®1 
Х=00г2 


«The $S.= (05253) 


UNIT 


Multiple choice questions 


(De (2)e (3)b (4)e (Se 
(7)b (8)d (9)d (0а (Db 
азь (4b 154. Uc (174 


Essay questions 
a 


(1)-5=Х-355 
^ The SS.» [-2 8] 
(2)X-325 then X28 
orX-35-S then x«-2 
^ TheSS. =В-]-2 ,8[ 
(3)-5«2X-3«5 
2-1 <х<4 


(6)а 
ac 


(4)2X45>3 thenX»- 1 
or2X45«-3 sten X«-4 
^ The SS. 2 i - [-4 5-1] 


(8) -452Х+654 2-1052Х5-2 
5=х=-1 
Тһе 88.-1-55-11 
(6315-хї»3 
хх-5»3 и х>8 
or X-5«-3 ager 
^ The SS.=R- [2+8] 
(7)-752Х-3:7 2-1022х54 
5=х=2 
+. №е$5.=[-5,2] 
(8)12х+31=-1 2те55.=0 
(9-3 «з 215-3153 
2 -3=Х-3=3 20=х=6 
^ The SS. = [0 +6] 
ao dai 2a 21х-Пг4 


2 Х-124 then x25 


[22] 


orX- 15-4 «thenX«-3 
^ The SS.- E- ]-3.5[ 


an2Ix-2]«6 21х-21<3 
4-3«X-2«3 &-1<х<5 
^ Те $$.=]-1,5[ 

а 

(1э1-449| (2) -1-155| 

(331-55-11 

Ba" 


The following is the graphically solution» verify 
algebraically by yourself : 
(191 3)41Х-11)8 (9-3 


From the graph : The 5.5.= ]- 2 ,4[ 
(2)700=1х-21,800)=5 


y 
From the graph : The 5.5. 


From the graph : The $.5.2 R - ]- 5 +- | 
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(4) 700 =12-х15800=-1 


From the graph : The S.S. =Ø 
(5)7 0) =1х+21,8(0)=-1 


From the graph : The S.S. 


хто) = х+ ti 


5100-1Х411500-3 


(6 


(2) Let the temperature = X degree 
2.35 < X «42 » adding (- 38.5) to the terms of 
the inequality 
2-35<Х-385 <35 +. |X-385|<35 


MO (2)G) HO (4) © (5) (9) 
Instructions to solve : 
(1) xe[-1.4] 
.-252Х58 
А12Х-3155 
(2) -1х7-4хэ3»0 
Ne- о А1х-21»0 


~ it is satisfied for all values XER- {2} 


1=х=4 
552-325 


(3) 7 IxIsIylzlxyl 
Е 
ТНУ 
2. The smallest value of the expression. 
шэн, i 
[7] 

(4) 7 32«61 «64 
х8«х«6 
-1х-6|=-х+6 » |Х-51-Х-5 
-1х-61+|х-5|=-Х+6+х-5 


4054 


>0 ^. bis positive 
vsu ^. a is negative 
From the graph : The SS. X - [-4 +2] даа х Т1) 
„а? Дъ Ьа = — a b-b «ac zero 
u 


(2): 0« X « 6 › adding (- 3) to the terms 


(1) f (5000) = $ х 5000 = 12500 LE. 


of the inequality д-3<х-3<3 
21х-31<3 
(3)vxs-2oX22 21? 


(1) Let the mark of the student be X 
5 60 < X « 100 » adding (-80) to the terms of 
the inequality 


4-20«X-80«20 21Х-80|«20 


(1)P(3)24x3- 12 length unit. 
15 
сэ 


ах $ = 15 length unit. 


23 


1 at square unit. 
(2) A (5) 225 Л square unit. 


ч 
100-50х 


ae 
Let the width of each piece y m. 
(1) *: The length of each one = X m. 


and the area of each one = 400 т? 
400 z 1 


The two roads intersect at f (X) = g (X) 
А1Х-41-3 


эт Е()=3 > g(1)=3 

ГАС ›3) ›В (7 $3) 

< Length of AB=7-1=6 

The distance between A and B = 6 km. 


Let the expected temperature on that day = X° 
21х-321=7 2s X-32227 
4X-3227 а X239 
orx-322-7 2X25 

~ The expected temperature recorded is 25° or 39° 


ххуяа002Хх-5 axey 


aw 


(1) -- The point (0 53) belongs to the curve of the 
function. 
2. (0 +3) satisfies the equation of the function 
#@д=а(х-2ў+4 


г The point of the vertex of the curve is (2 +4) 
2. The maximum height of the gate = 4 m. 
(3) The width of the gate = 2+2 = 


[24] 


ч 

Let Bassem's weight = X kg. 
sIx-6-5 

s X-60-5 


4X-60225 
ХХ 65 
өгХ-60--5 2 Х=55 
^. The probable weight of Bassem = 55 kg. or 65 kg. 
о 
B=(8 +4) 7 ® = 318-5154 
7. B lies on the curve of the function f 
2. The black ball will be fall in the pocket В. 


ш 

Let the height of the applicant = X cm. 

+ 178 X « 192 adding (~ 185) to the terms of the 
igi 

2-7=Х-1857 


А1Х-185157 


Answers of it Two! 
(Emp 


> Exponents, logarithms and their applications Ш 


3+2=5 


(таз +'{з12= 


(8) an -e= e$- e$- 3-2 =9-32 
23 


3-3 3 1 
(9) 06)? = (8) = (2? « (2) = 25+ 2 22' 216 


3 
10у16х7 -41х| (1)-32х7 =-2х 
(0b (28 (He (4)b (5)е (6)b ын Ner. БН 
(туа (04 ()c ара аре ayb | 92-182 b =-2a b 
аза абс аза абь ата asb | 03)+ү6207+3) =+802+3) 
Ae Ae Ae a 023) Aa | аҹ) та? =з] qs 12800257 =2(а+6) 
G9» GH сть 084 ame CMs | р 
Фа Ge (894 (95 @9с (30а P» 
ота G5» G9» Gd dps (ада | DEY == ing 
(43)c xaxd ххх fe 
(кх) deant) xx 
(o (3-93) +) а-ь 
ан (аура! (ay at et e (xbex tf хөөх" 
w ву! duxi 
(6) tak 
= 3 А. a у? (320 x 2? 
цн OY (ay shee m SURG 
cos s y cox » rr 
qs Nox? ца 2хзхзх2? 
xe хз" 
— 
НЫ 


(а 
сууса? үа. 4 
(3) (Vie)? = = (ty? = 107-01 


(4) (-13) 212-13|-2-13 
(534((1-17) -11-471-17-1 


сө (2-5) -2-15 


„0х3 “хахзхэ х? 
ТЕ 

из са нан 

gati ак" 


———— P 
ages uda" ysxicg" 
(Зу? «arx 


en? хаз? 
аттты 


Gy"! Teo: 
DEPT 


И ЕО 
23 xx221x121 

aee: 
š- tegt? 

xag 


(5) 
s 
T 

. Сул 


Фу! хзу 
egi dede diei 


" 
(6) 25 x (45) ві E ot 
= xT xT х? 


-5 3-5 
4 
(7уз5х вазу" 
= оковы" 
а 533-1057! 
=592-131-7=5к1=5 
MILLE eat TRI 
ud 


1 2 


SPRAIN a x 23x123 


зах эхе 
(гэн, «03 2х0) 


opere 
rarr 
Өх-1-6х  убх+1-6х-1 7-1 20 


1 


xi) 


(1) Error because [x * =|! 
(2) Enorbecause X= (48 


х?=36 2х=+6 
^ The SS.- {6 ›-6} 
(2)7 X 2-49 ^ The SS.=@ 
[IE 
2 Х=5 ^ The S.S. = {5} 
2х (627) 
^ The SS.={-2} 
и: хх-(-27) 
дХж-2 ^ The $5. = {-2} 
(6) ах 
+ The SS. = {6 +-6} 


дв ax=t@ht 
=. The SS. = [25-2] 
хх =4 


xx» gh 
+ Thess.={}} 


sadega 


B » 1 
Axer'=} 
00)-3х:1-4 


axte $ = xis хе) 
2х=2*=16  -TheSS.-[16) 
apcxi-$ — axe@ytested 


" l 

^ Thess.= [1] 
92-24-52 хан 

x 872 UA 

2Х=+5 at 125 


з =) = oo 
+ Tee sS.={ тыт} 
03 voce ntes ixere gi 


AX+l=16  дх=5 
^. The SS. = {15} 
H H 
as v дх-5= (у 
ххь9 


as 
+ = The 55.= {9} 


Xem 
` The 5.5.= (12 ,- 15] 


orXz-15 


У(Х-2-9 
2. Х=49 
as «od -nod- 5-0 

S XŠ=1 sthenx=+1 

огх}=4 hen x= 05-92 
^ The $5. = (15-1532,-32) 


xe 


^ The SS. = {49} 


(17) 


ш 
(1)3^*%һә9 85: ний! -н 
2х+4=2 2Ха-2 + TheSS.={-2} 
(2)2*°®= у, gp 
2-5 хх-0 
(3)7**21 
1x 1 
(4) 74 4 
А1-Х-41 х=2 
2Тће5.5.= {2} 
(5)5* «4*9? х+3=0 
^ X2-3 TheSS.={-3} 


(69529201 
д BitherX=5 or X+2=0 
2 ^ TheSS.- (-255) 


ожа? 
377237 
2х=5 


54 


(в) 235-2551 230-2 5x2 


2852852  дх-2=0 
Ах=2 ^ The SS.= (2) 
ОРЫГ 2x'-9-0 
qu DESI 
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Te sf" 


2 125 5 
22х-1=3 MIRA 
29-2 <The SS.={2} 
a»- 
АХ-1 
02)-2 
+ The SS.={2} 
a»((7)* 49 = (qz) (п) 
A|Xe2|e4 — 2х+2=+4 


^ Either X+2=4 »then X22 
orX422-4 sthen X=—6 еп 
^ Те$5, = (25-6) 


09557 2553 587 .gnet 
х?=2х+8 -2х-8=0 
-(Х+2)(Х-4д=0 

2orx=4 ;.Тһе$5.={-2,4} 

ш 

(1)3%43'%%=36  л3®(1+3у=36 
2 3*х4=36 =9 
23% =3? х=2 
„Тһе S.S.= {2} 

(2)5571»55:1:26 2.52(5+57)=26 
2575855 02545 
nial ^ The SS.= {1} 

(3)3*7-3* 246 235(37-39)-162 
235-9 штээ 
EP] ^ The SS. = {2} 

(COY a 56 (8-1) 56 
2225-257=56 
apra? 

А3Х-5 E 
sTess-[i] 


27 


(5)79*-3x3"20 237-3х3"-0 
43*(*-3)20 .3*-0 (refused) 
0r3*-3 43*23 ххь1 
+ The SS.= (1) 

(6)2* 4257-12 
^27 3 = 12 (multiplying by 2*) 


2 
2 2*432=12x2* 
222%-12х2%+32=0 
+ (2*—4)(2*-8)=0 
+ 2*=4 ще X=20r2*=8 sthen X=3 
^ The SS. = {2 +3} 

(7) Multiplying by 2* 

1 2P*-6x2*+8=0 
a (2*-2)(2*-4) =0 


E .ха1 
or2*=4 хха? 
2 The SS.= (152) 


(8)4*42**' 2g 2225+20)*-8 
(2% +4) (2*-2)=0 
2208-4 (refused) or 2*=2 


1 Те $5. = {1} 


(DO (2)0) (зэ ф 
(4) (а) (5) (а) (6) (4) 
Instructions to solve : 


ар руз 4х 
5 (А) Qr «(y 


=8х9=72 


(2)5** «5*2 * 54) 257 x6 
л The number (5771 5?) is divisible by 6 


n is an even integer 
= X*>0 forall XER 


ie.:a€R'U {0} 


(1) 458.69 


(2)19 


(6)c 
azc 
a8c 


(1) Not exponential. 
(2) Exponential function » its base = 5 

sits power =X 
(3) Not exponential. (4) Not exponential. 
(5) Exponential function » its base = $ 

sits power X- 1 
(6) Not exponential. 


а 
1(х44)-7(х43) _$Х+4_$х+3 
fX*5)-fQ4) $Х+5_$х+4 
# мы = 

55°%(5-1) 3 


а 
LHS.=f (a) x f ©) 
3*x3°=3**?=F (a+b) =RHS. 
tg gett ara 
нх See 


ЕЛЕСИ 


- En! хө 
)vfGenmdy 22-4 
ЗИ СЭ ва? 2Х+1=-5 
2Х=-6 ^ The SS. = {-6} 
п 
(1)-700-27 23**!227 
ааз? 2 Х+1=3 
>х=2 г. The $$. = {2} 
- 1 NS 
(лоу need 
ua? 2х=-2 
The $5.= {-2} 
о 
(1) 109 =343 
78-26343 TU. 
д Х-2=3 Stai 
^ The S.S. = {5} 
(2) -10х)-ф) «77-4 
atar? А2Х-28-2 12x20 
0 ^. The SS.» (0) 
sfQx-De«f(x-2)-50 
Nm 


д T7 = 50 (multiplying by 7) 
STxT*e7*-350 
^A0x7*«50 (7-1) = 
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ха! 16+ 1) =68 
АХ-1=1 


2325-19591 =156 
2 P8143?) =156 


7f 2X1) +f, Gc 1) =756 
13371,3192, 056 
БЕН  =156 


2. 32*-10х3*+9=0 


23* 26x A ЗЕ 
zug 22х=4 
2 
B 
отт BD P1449) = 50 
Р ааг л2Х-1=-2 
х2Х--1 х х-ы 
ш 


2223591. 377 = 30 (multiplying by 3*7! ) 
237.3 -10x3x3*7 1-0 


д (0*-1)6*-9 20 


EESTI и X-0 
or3*=9 хх 
ш 
т 2*-6х2°+8=0 2. 2-2) 2*-4)=0 
л2%=2 lor2*24 =2 
The SS.={1 52} 
[5] 
хе рх PEG EL 
LHS.-— ey LL Sr el 
5х32Х-7х32Х-1 32Х-1(5:3-7) 


7T T7 50-0 » then 77 = 729 (refused) 


or7*-7=0 E 

10 

35.399 23*'(941)-90 
Жеў х-1=2 хха 


pee 
Эхэ „хәз 


pari- HDT 


шэгхэлхэхээ-эх-а 


БЭЭР" 


The domain = + the range = 27 
»the function is increasing on its domain. 


(2) 


The domain = IR + the range =R* 
s the function is increasing on its domain. 


The domain — фе range  E* 
»the function is decreasing on its domain. 
234-79» (лут 
НЫ "0 


The domain =R > the range =R* 
эе function is decreasing on its domain. 


(5) 


The domain =Œ «їе range = X^ 
+ the function is increasing on its domain, 


( 1) From the graphical representation of the two 
functions : 
12109 =3° в: 00 =3 


^ ве $5. = {1} 

(2) From the graphical representation of the two 
functions : 
1:100-25"1у :а500-5 


^ The SS.= [13] 

(3) From the graphical representation of the two 
functions = 
Ff 0Q=3*sg:g00=4-xX 


The SS. = (1) 
(4) From the graphical representation of the two 


functions : 


fifQQe3*t взвод =-Х 


^ The SS. (- 1) 


(5) From the graphical representation of the two 
functions : 


FFO в: = х+1 


^ Те55.={0,-1} 
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(6) From the graphical representation of the two. 
functions: f : f O02 2  »g:g Q0 2X 


ЕЕ 


r 


24141011412 


From the graph : 
1979 )=17 
(2) When 37! =71 уеп x «28 


The sum of moneyc=a (1+5 
=8000 (1 +055 y" 
1 


=LE. 112568 


[22] 
(1) The number of population. 
after n years since 2000 = а (1 +r)” 
Р 4% 
=433 (1+5 


=433 (1015) 


31 


(2) In 2020 + the number of years 
will be = 2020 — 2000 = 20 years 
2. The number of population 
= 43.3 (1015) = 58 3 million people. 


[:] 

273640 » re ту e 004 

1 = the number of matches 

the numbers of fans (y) =a (1 — 1) 
=36400 (1 -0.04 
= 36400 (0.96) 

sin the 10% match : 

The numbers of fans (у) = 36400 (0.96)^ 
= 24200 fans. 


[24] 
а=1850›г= ту; #009 
(1) The production after п years : 
У (n) «а(1-17 = 1850 (1 -0.09)" 
= 1850 0.91)" 
(2) The production after 8 years = 1850 (091) 
= 870 kg. 


222000 ›г=0.7 ›п=10 
~ The sum of money с 


(xy 
aoo (1,29 ^* 
(1) At yearly interest AXI 
2. The sum of money с = 2000 (1 + 0.07) 
-LE.393443 
хХха2 
waz 
» 


(2) At 6 month's interest. 
2. The sum of money c = 2000 (1 + 
-LE.397958 


(3) Monthly interest. даваа 


an 
S The sum of money с = 2000 (1 +222) 


=LE.401932 


[sz] 


г X= 160000 (0.95)* 
(1) + Thecaris brandnew — 1-0 
1. X= 160000 (095) = LE. 160000 

(2) After S years anes 

2. X= 160000 (095) = 12380495, 

2. Car price after 5 years of its buying date 
= LE, 12380495 


а 
After 8 weeks. лп=8 
2. The number of salmons in this lake : 
1(8)2200 (103 

= 253 salmons 


8546 ru 5; =008 

(1) The exponential growth function after t yeras 
=а(1+1)'=4.6 (1 +0.04) 
=4.6 (104) million people. 

(2) After 5 years : 
The number of population 4.6 (1.04)* 


556 million people. 


224000 »г= -- 2008 


100 
(1) The price of an article after n year 


f:f(m 


a+r 
= 4000 (1 + 0.08)" = 4000 (1.08)" 
(2) The price of an article after 4 years 
$ (4) = 4000 (1.08)* = LE. 5442. 


6 
a= 1000000 ›г= тб, = 0.06 


(1) The growth function f : f (n) =a (1 +1)" 
= 1000000 (1 + 0.06)" 
= 1000000 (1.06)" 

(2) The money after 10 years : 
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[31] 
" “йы 
a=200 1-155701 [:] л 
(1) The exponential growth function representing | (1)27-128 (2) 9-7 
the price after n years is 2 
i» " ((2)-4 asd 
fif (a) =2 (1 +1)" 22000 (1 + 0.1) + 
= 2000 (1.1) (5) 00)? 20.001 (6)23-412 
(2)2000 (11) = 2420 + 11) 121 а 
a= ^n22 (1) tog, 125 =3 (2) og, 81 =2 
2. The price will be LE. 2420 after 2 years. Ы ИРМ 
аюы: zero (4) 06 
(8) ву =-3 (6)log, con 
OO MO vo чо |Ð 
Instructions to solve ; (1) Letlog, 7=X Tum 
(1) s: The function is decreasing if 0 «2a < 1 me ^ dp 7= 
20<а<{ sae dt (2) Letlog 1 =x praem 
(2) 5: The function is increasing рай ogi leo 
ла y 
m TES (3) Letlog, 9=x pr 
(3) The curve intersects the X-axis at y =0 mm^ ^ 
by substitute f (X) = 0 in the given functions men 
sno values ean be obtained for Xexceptincase(©) | (дурд top ойрд =x л 10 2000001 
3-120 " 
4 10*210* 
1 хх-0 us — E 
ie The curve intersects axis tthe poit (050) 25х95 2106000001 = -5 
[De (S)Letlog, 22 =x — 24-22 
122523 хах-3 
fü-3 Z (cutiptyby 2) 2 F. 22х=$ Р 
в-а хх-3 2108,22 = 
923x9* FER 369 me mec wm ay "m 
log, 128 = А(4|-128- 
nf fü-3 a +3 =9+3 =} Е" 2. 


n M 


(1)b (2)b (3)b (4)d (5)d (6)d 
(7)а (8)а (9)c (10а üDb (024 


2 
авс dà» 094 (0с OMe AD | ураа зех someses 
09 20b (204 Q2c 054 Nb н; 

озь (26) с (27)Ь (28)с (29)а (Hb =(4)'=(3) kasd 

(Эа (32)с (3c dog, 125=-3 


(ri | Nees Густ [ey wee олс раа ОЙ | 33 


(9) Let og, 812 =x 


(y =н ау 
АХ? slog 81227 


о 
(4 
(y -x 
(3)3*=х? 
(увшй-х 
(5) 893-3Х 
(6) 027? «x 
(sl 
(вэ (4) 25 
(9)322x-5 
(10) X+5=27=8 
(п) х-1=32=9 
02)3х-155 
азув®=х+аў 
(14) |х|=3 
(15)5 =|2x+1| 
22х+1=5 or 
х=? o x-3 


(16) 2" = x (x+6) 
(х-2)(х+8) =0 


х?+6х-16=0 
2 X-2200X--8 


an 2 =(x- 1) 2 х-1==2 


su 


08)3-х7 
"(X-3)X*1-0 2 х=Зогх= 
(19) (log, Х-4) (log, Х-5)-0 
s log, Х=4 хХхазгай 
or log, Х-5 2x23 2243 
(20) log,, X-2=+2 log, X-2=2 
ology X=4 
orlog, X-2 


axal 


[5] 
(ї)х?=9 хх-3 
(and negative solution is refused) 
+: The SS. = {3} 
2 
(2)х?=9 2х=(3 
‘The S.S. = {27} 
Е" 
(DXT у ^ X= (107%) F = 10000 
+ The S.S. = {10000} 


(4) 29" =81 =3* 
= – 3 (and the positive solution is refused) 


са ‘The 5.5.= (-3) 


(6)(х-1/ =27=3° 
2Х=4 


^ The SS.» {4} 


(7)(х-17 -7-х -21Х41-7-Х 
x'-x-6-0 s (X42)(X-3)=0 
X--2(efused) orX&3 

^ The SS.- (3) 
(oae pis 
2х+1=(2)3=2‘=16 


^Х=15 ^ The $5. = {15} 
(9х =5х 2-5 
2X(X-5)-0 =0 (refused) 
orx=5 ^ The SS. = {5} 
aox-xe2 & 2х2-Х-2=0 
A-2520 
2. X=- 1 (refused) or X22. 
^ The $$. = {2} 
anx-2x48 ^ X'-2x-8-0 


00-4) (+2) =0 
E 4 or Х=-2 (refused) 
2 The SS.={4} 


a2 х-|х-2-2 
x72 x -2 (by squaring both sides) 
nX-2eX'-AX44 nX'-5X46-20 
4(X-2)-3)90 — .Xe2orX-3 
^ The S.S.= (2 +3} 
о 
(1)3*=077 x=-3 
(2)5%-'=625=5* х-1=4 х=5 
(3)3" 27 = х+2=3 51 
(4) 07) =1 х?=0 3 х-0 
(5)48-817 25-21 
RA рэг: 
22х=] axed 
062005), -вэ15-((5) 
2х =9 ^AX-i3 
п 
(1) 1.1761 (2)47549 — (3)-21893 
о 
(1017159 (2)2583226 (3)05012 
(1)2х+1>0 ххэ 
5 The domain = ]-} ›=[ 
(2)х>0 г. The domain = ]0 ,=[ 
(3)х-2>0 эхээ 


2. The domain = ]2 »[ 


(4) The function is defined for every X 


sen fu me © 
тшу {у , | 


ie. The domain = ]0 ›=[- {1} 


(5) The function is defined for every X 
х>0 х>0 
saisfyg]x-2»0 — 161х»2 
Х-221 ха3 


ie The domain = 54-13) 
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( 6 ) The function is defined for every Х 


х>0 х>0 
saisfymgi2-X»0 ќе.) Х<2 

2-ха1 ха 
ie. The domain = Jo ›2[- {1} 


(1) Taking the power of the number 2 as values of X 
1.212252) 


From the graph : 
* The range = R 
* The function is increasing on its domain, 
(2) Taking the power of the number 3 as values of X 
{37.37 43°43! 537} 


From the graph : 
* The range = 
* The function is increasing on its domain. 
(3) Taking the power of the number $ as values of X 


(7407-87-70) 


35 


== 


* The function is decreasing on its domain. 

(4) The curve of the function l is the same curve of 
the function f with horizontal translation 1 unit 
in the direction of OX 


(6) Taking the power of the number 2 as values of X 
{z? 27 52°52! 52? 


ы [it^ 


‘The range = 
э the function is decreasing on its domain. 

(5) The curve of the function r is the same curve of 
the function f with horizontal translation 1 unit 
in the direction OX 


From the graph : 
* The range - 8. 


From the graph : 
* The range =R 
* The function is decreasing on its domain. 
ш 
72 The curve of the function passes through (4 » 2) 
222108,4 
awed 
7. а = 2 (and the negative solution is refused) 
ili ЕХЕ 
218) 
(8? BENI I 
: 1 1 
HER. Ё 
I8 336333 | 
H H 
ак Li 
From the graph : 
* The range - Ж 


* The function is increasing on its domain. 


* The function is decreasing on its domain. 


*log, 15-06 


4 


2 4=log, 81 =81 
(and the negative solution is refused) 


3 |> 


From the graph : 


+ The domain = В” » the range =R 

* The function is increasing on its domain 

+ The intersection point with the X-axis is (1 50) 
*log, Se 15 


(а (2)с (3)b (4)a (5)а (6)d 
(I)e (8)d (Me Aa (Db (2c 
азе 044 (5c абс 078 08ь 
a9d Q0b QnDa (22)а (23)ь (24) b 
(25с (26 (Me (28)а (29)а Ba 
Зра (024 
НЕВЕ [Essay questions | 
a 
(1) log, 2+ log, $ =log, (2x $ )= 1log, 1=0 

Another solution : 

log, 2+ log, 1 =log, 2+ log, 277 

=log,2-log,2=0 

(2)log,4+log, 16=2+4=6 

Another solution : 


log, 4 + log, 16 log, (4 x 16) = log, 64-6 
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s Pee в 


(3) log, 5 + log, 133 = log, 
=log, 3°=5 log, 3 =5 

(4) log, 81 x log, 3-1, 3* log, 91-45 } =2 

(3) log, Se og, 6=1 

(6) log, (12x 2.) = log, 8 = log, 2°= 3 log, 2=3 


(7) tog SEXUS = tog 1000 =3 
з=м 


(8)log, log 221 


(9) log, 55 мэрэг” 
— log, 243 


log, 35312527 х12 ig. gn 
log, 5x 125x243 = Аш 


(10) log, 2* + log, 34+ log (10)* 
=4+}-1=3 x 


log 10~ tog? _ 1 
m es" 
12) 987 +3087 = 2log 7+ 310g 7 
log? log? 
E 
logT 
(13) 1 + log 3- log 2 - log 15 
=1+108 (535) =1 + log 75 
=1+log (10) 21-120 
1088 x log 16 
‘log 64 


а 


(14) log 25 + 


342x412 
шинийн e 


= log 25 +2 log 2 = log 25 log 4 
= log (25 х 4) = log 100-2 

(5)log,, X *log,, y=log,, Xy=1 

пб выспець e, =H i 


ona mt mi 
= log,, 2+ log, 8 log, 9 
=log,, (2x8 x9) 
7log,, 144 =log,, 127 - 210g, 12=2 


(18) 4 log, 2+ 3 log, b 2log, c- log, fab log, 3c* 
П + 
= log, a? + log, b? + log, c^ — log, [ab 
— (log, 3 + log, c) 
= log, Va + log, fb + log, c°- log, Vab 
log, 3— log, с? 


=log, ab- log, fab - 1=-1 
а 


(1) LHS. = log, (16 х 64) 

log, 1024 = log, 47-5108,4-5 
(2) LHS.- log, 212 = log, 27 = log, 37-3 log, 3-3 
(3) LHS. = log, 5° + log 10 + log, 3°=3+14+3=7 


(4) LHS. = log, 525057 ход, 823 


PRHS.-log S 23 + LHS.=RHS. 
(5) LHS. = log 12- log 18 = log 12- log4 


= log 12 =10g3 
(6) LHS, = (log 10 — log 5) (log 100 — log 25) 
= (tog 12) (log 190 log 2) (log 4) 
= (log 2) (2 log 2) = 2 (log D? 
log, 3° - log, 2° 
(ins, «283585 
log, 3 - log, 27 
„562-502 Sdai-leD 5 
“Slog, 3—3log,2 309g,3-19,2 > 
(8) Lats, = 09857-2085 
85-2 
Өв 90085-2) ogs 
= 0852 - 
УКН 5. =102 10- log 2= log 10 = log 5 
s LHS.=RHS. 
(1) (X+ 2) log3=lo0g6 
JX EES зу 
(2) 0-1) log 5 = log 2 
Е 
logs 


38 


(з)75:5-4 
д (X= 2) log 7 =log 1. 
1 
tog $ +2087 
— Бин 
(4)Xlog $ = log 0042 
Jog 0.042 
= з 7346 
log $ 
(5) (X+1) log 7 2 (X-2)log 3 
4X (log 7 - log 3) =-2 log 3- log 7 
2 y- 2203-57 — 
Мэнгэ =-489 
(6) (2 X-3)log3 = (1 - X) log 11 


= X( log 3 log П) =3 log 3+ log 11 
31og3 elog 11 
Tog 3+ log 11 
(7) (X=3) log 2= (X+ 1) log3 


Jog 3+3 log 2 
сты 74 


алж 
a$ юв1Х1-108945 
slog |x] = PERS 


Stops 
axe Ligas 


skati 


axs 2124 


ххэ 


(9)77 (72+ 1)=300 77-6 


2 (X= Dog 7 - log 6 


IT 
167 


(9)5*-27x5*45020 2. (5*-25)(5*-2)=0 


халжээ хха? 

ог5®=2 2 Хов 5=1082 
x= 82 " 
Банны 2orx-043 


(1) log, 14 = log, (2 х7) = log, 7+ log, 2 
2238074123807 


(2) log, 56 = log, (7 x 8) = log, 7 log, 8 
710g,74310g,2 
=2.807+3=5.807 

(3) og, 7 log, 7 - log, 410g, 7 - 21og,2 

=2307-2=0307 


(1) log 6 = log 2+ log 320301 +0.4771 = 0.7781 
(2) log 9 = log 3° = 2 log 3 = 2 x 04771 = 0.9542 
(3) log 12 = log 3 + log 4 = log 3 +2 log 2 


=04771+2x0301 
= 10791 
(1) log X= log (3 х 10) 
^ The S.S. = {30} 
(2) log, E22 х=50 
^ The S.S. = {50} 
(3) log, (X+6)=log, X? л Х+6=х? 
20Х1-Х-6-0 х (+2) (X-3)=0 
-2 (refused) or X= 3 
=. The S.S.= {3} 
(4) log, х(х+2) =3 
хХ(хж2)-2-8 *2X-820 
54) x-2)-0 
= 4 (refused) or X 22 
^ The S5. = {2} 
(8) ю 23 og x Hex 
1 X4+3=3X 2x=3 
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(7) log, х?=3 ^3log X23 


^. The SS. 
(8) log (X +1) (X- 1) =log (X + 5) 
х?-1=х+5 | nxX'-x-6-0 
2-3) +2) =0 
=3orX=—2 (refused) 
^ The SS. = (3) 
х+8 Х+8 
(99 ов 151 : 10 
210х-10=Х+8 29Х-18 
=2 + The SS. {2} 


(10) log, 2 X? = log, 18 
PEGET] г 
тез. = {3-3} 


(11) log, (7 X^ —4) = log, (X? x 3) 


л7х2-4=3х2 — да4х!а4 
Xe VorXe- 1 (refused) 
^ The SS.= (1) 


(12) log (X 2) (X - 2) = log 10— log 2 
B log 2-4) log № = tog 5 


sx'-4-5 2х =9 
= X=3 or X=-3 (refused) 
^ The SS.= {3} 
(13) 08 _ 089 ‚ех 21083. 
1062 ^ log Tog? "2182 
^Х=3 


2 бов Х)? = (log 3? 


or log X=—log 3 = log 3 then x= 
+ The SS.= {3,4} 


(og 3)" ~3 log 3 tog 3 floe3-31 i. 
log3-logl00 ^  1og3-3 = 108 


^ The SS. = (3) 


(5) log х= 


=3 


39 


2. (log X) -21ogx-3-0 
2. (log X+ 1) (log X-3) 20 
+ logX=- Lorlog X=3 

^ X=0.1 or X= 1000 

The S.S.= (0.1 1000} 


п 
(1)log,2+log,3=2 = log 6-2 
xx EE 
The negative solution is refused. 
хх 6 = The sS.= {V6} 
(2) By multipling by (log 3) 
2. (log X° -2 (log X)-3 =0 
2 (log X+ 1) (log Х-3)-0 
л logx=-1 д X204 
orlog X=3 2 X= 1000 
2. The SS. = [0.1 » 1000} 


(3) log 7 x log 3° = log 7? x log X^ 
5 6 log 7 log 3 =6 log 7 log X 
^. log3 =log X хха 
^ The SS. = {3} 


" 1 
(4) Let log, X=k + log, 2-р 


aktia 2E -2ke120 
4-17 =0 
дв, х=1 
^ The S. = {2} 
(5) (log X? =9 log X 
2 (log X) -91og X=0 
++ log X ((log х? -9) =0 
^. log X (log X - 3) (log X+3)=0 


хювх-0 хх-1 
orlogx=3 X= 1000 
or log X=-3 2 X=0.001 


^. The SS. = {1 > 1000 0.001} 


хїхөхээ 


(6)юв,7-22555--ов, 5-4 
Ж: кы 
A r= 

х?-10х+25=0 2 


оНХ-н 


(nF 


„lgx -3 
“2Юю 22. 


clog X= log 2! 


= Thess.={4} 


(1) The perimeter = 2 (log, 8 + log, 27) 
=2 (log, (8 x 27)) =2 log, 216 
210g, 6° =6 em. 


(2) The perimeter = log үр; 5 log y5 + log r4 
slog yz 6 55 х4) = log yy 100 
=4 log ПО =4 cm. 


(Q0) (2 (3)@ (4) (с) 

(1) log 1 + log 2 +1043 = zero + log (2х3) 
=log6 

log (1 +243) = log 6 

slog (1 +2+3)=log 1 + log 2+ log 3 


og 36 x log S _ 2 log 651085 
шин 


(3) The expression 

ipn HC 1 

— dog b+ log, ач log, с 
1 


+ 


+ 


log, a+log, b+ log, c 
1 1 


юг, abe * Tog, abe 
log, blog, € + log, a 
= 10р, abczl 


poh hy 
mes log, X * log, X * Tog, X log, X 


+ log, 2+ log, 4+ log, 8 log, 1625 
= log, (2x 4x8 x 16) =5 
2108, 1024 =5 


2х? = 1024 = (4° и х=4 


Answers of Life Applications on Unit Two 


4 =L.E, 10000 »n 23 years sc - LE. 12597 


2. The percentage of the profit = 0.08 x 100% = 8% 


log сэв, alog b 


5 months 
H 
^2275(422)5 „249 
2. The number of rabbits expected over 5 months 
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а 
(1) After 4 weeks 
The number of the organisms (y) = 8192 (3) ** 
-sim (1) 
= 1024 organisms 


(2) *: The number of organisms = 256 organism 
e" 
28192 (1)*^ 2256 


«8 
Ял 
an= 


эл The number of organisms will be 256 after 
6 weeks, 


ч 

‘The function of reproduction f : y = 20000 (2)^ 

(1) number of cells айег 5 hours (y) 20000 (2)* 
= 640000 cells 

(2) -- The number of cells is 2560000 cells 

20000 (2)" = 2560000 


222128 


z хая? 
2 The number of cells will be 2 million and 560 
thousands of cells after 7 hours. 


а 
(1) f (0)=70-4 log, 1 = 70 marks. 
(2) f (7) 2 70 - 4 log, 8 = 58 marks. 


(1) f (3600) = № 3600 = 360 pounds. 


a 
V=1331 ст? х4411331-11 ст. 
а 


The increase in the length of the radius. 


3x36xm Ж 


ал 


= ол)ї-(в)®= 1 length unit. 


(2) (8000) = 219. х 8000 + 100 log (8000 — 4999) 


= 1147.7266 pounds 


(1) а is the initial number of the population 


+n is the number of years 


~ The number of the population after n years 
(1-4 заалт 


100 
2. The number of the population 
after 1 year =a (107) 

(2) When the population is doubled 
22а=а(107)" ET 
taking the logarithms to the both sides. 
+ nlog 107 =log 2 

= 10 years. 

ш 

к= q 3) 

(1)1n2015: 

The number of the population N = 10° (1.397219 


= 371293 people. 


42 


(2) When the number of the population 14 million 


people 


14x 10° үгэнд 


азу 
sas an 
taking the logarithms to the both sides 
2. (t- 2010) log 13-10 14 
-2010- 10 


ш 

к=к, 09” 
= 04=(09)" 
taking the logarithms to the both sides. 


z nlog09 = log 0.4 


€ 


Answers of 
Calculus 
and Trigonometry 


Answers of "Unit Three 
(EZD 


(Aye (2)а (3)4 (4)c 

(S)First:a Second:c Third:d  Fourth:d 

(6)First:d Second:d Third:b Fourth :a 

(T)First:d Second:c Third:d  Fourth:b 
Fifth :d 


x [19 [199 [19% [— [| 2 | — | 200 20121 
[rco [iss[isss [isses | — [4 | — [roses [aos ias] 


2001 |201 | 21 


92499 02490244 


Ц 


1025 


(1) Graphically + 
+ Lim 2x-5)=3 


‘Numerically : 


х [39 [399] 3999 | — | 


1 со[ 2.8 [29s [2998] — |з 


+ Lim (2x-5)=3 


(2) does not exist 
(5)3 


(з)-1 
(6)1 


(2)3 
(4)2 


(2) does not exist 


(21 
(415 


(2) does not exist. 


(2) = 


(2) does not exist 


(2 ) does not exist. 
(4)3 


»Limis ШШШ 


im 80-34Х-5 p; "E 
opas ш. Мы 
Li alin Бэ 
эх dim 3 
(4) Lim =з. 
im 40-9044) ri 
(5) Lim XE = Lim 4(x«4-232 
im 20-9 pum 22. 
(5155 TUB из 
(ту Lim &-DG*D, Lim X-1,5 
MO DO ()9 (D AC xo x 
Instructions to solve : (8) Lim SASS O09 Lim x(x45)=50 
(1) Notice that each of the figures a) 509 and @) | (уу үүд AIDAAN. Lim хэ! 
contains a jump at X = 3 therefore the limit of xs q-3093) 57773 Х-3 
the function at X = 3 is not exist 2-4 
But at figure (с) there is an open dot at Х-3 иж 
at ч ЕЯ i =. Lim ЖЕ 
therefore the limit of the functionat X=3isexist, | 09 Lim TL Lim хте 4 
x 
2) 9—5 лу — V00F «ao im 094541), E 
а) шан Moreno | дэ ен = qum fied 
tay 3002 aay Lim £X-DX-2, Lim „з 
(3) +: The curve intersects the X-axis at X= 3 ЕЯ Бэ р 
: Lim QX-3*1) Lim x41 05 
The curve passes through the point (3 +0) 05, 3) х-э) х:3) 3—12x«3 12 
› the function is polynomial im QX-DG3 _ pim 1 
^ Lim f 09 zero 2, DF 3 


(4) + The curve intersects the y-axis at y = 3 
‘The curve passes through the point (0 +3) 
the function is polynomial 

^ Lim 100 =3 


pa 
exercise т 


(6)b 
ana 
asc 
оза 


ajin Я Lim (хаз) =10 


(1) pim ааа „рїш Xt La 


XO) Бин 12 


(x-3-0(-341) 
(Х-2)2Х41) 


(4) Lim, 0555-31-55) 
x0 9250-2) 


(5) Lim 


x-2 
Lim (X-2) 02) (Х2+5) 


Ed 


= Lim (х+2)(2+5)=36 


x-2 
zLim(x-2)(x*2f = вю 
im х+2 
TU eema-2oe9 
Lim -— 
(х-лух?+у 3 

xt ?-1) 

х(х-1) 


(7) 


(8) Lim 


IA 


= Lim Xia- Dit exe n 


Жэ х(Х-1) 
= ХТ „; 
2—1 хі 
x'x-p«2(-n 
(rr ан аван 


= Lim =. Lim (2+2) =3 


= Lim ё-вех-ы. 


цал 8 70 


5 20-9 5,4. 
а) Lim $4 Lim 30-9 $4328 


Lim X?-3X-4 _ Lim (X*D(X-4) 


=з x 


= Lim (х?+4х+1)=33 

xa-20754x-5) 
X-4 

= Lim хо? +4х-5)=108 


oa 


Lim (X-2)(x?+x~-3) 
ик = 


Lim (х2+х-3)=3 


(4) Lim +993. 
— 0 q(xexux-n 


(5) Lim (X*2QX'-x«2) 

x—73 (X42)(K?- 2X44) 
2х2-х+2 (12 
2 xixe T 


п 

Lim (0-3) 6+3) 
и) 
9 NEM 


хо)“ 
x JM 


= Мм 
== 


х-1-4 


Lim 


2,27, AS x ох 0-1) 


r— ШЕЕ. 

Х-1 x-DOC xely 
х?+х+1-3 ) 

(X=) o8 +х+ 1) 


=Lim 


(Х-1)(Х2) ) 
(X- DOC e x1) 
Lim X*2 


Х?+х+1 


* We use the long division in each of the following. 
We divide each of the numerator and denominator 
by the factor which gives zero » we get: 


ЕЗ 


7875 сәф) 


= Шт 1 2] 


Е.а: х-1+2 4 
Bilin, аан ВЭ 
х—°-1 (х-5-2 Y4x4542 
227) +5+2 
x 
([x+5+2)=4 
(4) Lim | 9-9 x-242) 
ХЭВ 73-2) 0242) 
«-6({х-2 +2) 
(X-3-3) 


=Lim ([x=2+2)=4 


(5) Lim (з -2) (342) 


TUS x= (fx+3+2) 
= X43-4 
“ИЛ коб 


=Lim = 


1 
m 1 
хэн х+3+2 $ 


(туша 9-3) (55:53) 
C  хүхөи((2х +943) 


ЕЯ 2х+9-9 
$75 xo p(fax«s3) 


=Lim ——2____ =} 
ЯЛ енен) > 


(8) Lim Х®-9_ MEE] 
E75 1-3) =) 
= Lim ХӨ-5((хэ4-3) 

хээ Х+4-9 


= Lim хрз) 
(0-1) (f 1) 


x- a +1) 
i x-1 
x-1) +3 (fx +1) 
=Lim 1 zb 


CEP у) 


(X-3) (X+2) ([5x=6+3) 
T7 ([5х-6-3) ({5x-6+3) 
A-I 6+3) 
E 5х 

на neca (f+) 


5(X-3) 


m ®+2({5х-6+з) _ 


=з E 


9 


> Limits 77777777 
(fex x) fex сх) 
ахахах) 


lim -033)-0-30 


< тахо) 


ay іт 


ay vim D en) in) 
ХУА рн.) 


9 ((х-241) 


5 э | (has an existance) 
Lima 220 ~n Lim[f(9-5]=0 
2 Lim = Lim (5-5 


Mea дю (DA 

Instructions to solve : 

(зуу x(F09+1) =F 00+x? 
^AXxfOo«xefooex? 
^«XfQo-fQoex'-x 
20-0 700=х(х-1) 
£094 XD 
гялаан 


2XwhereXel 


(25 Lim Хаха is existand equals 5 
г the denominator = zero at X = 1 
2. The numerator = zero at X= 1 
д ltatb=0 


х Lim X24aX-a-1_5 
uS 


а-1 


(87) 


:3 


n Lim (?-D+@xX-a) 5 
“ГЭД X-1 
n Lim X-DGt*Dea(X-D | 


Заза 0-0) 
im O- Data _ 
cn = 
a=3 and hence b=—4 


(3) v2 Lim 709-5 Lim 809 10 a 
> Lim f(y + Lim 800 =6 о 
»by multiplying (2) Бу 5 

25 Lim fo9«5 Lim 8 (0 =30 [9] 
э solving (1) and 3): 2.7 Lim f (39240 

a Lim fos} 
» substituting in 2): Lim в (x) =6- 40 = 2 


„йө fto. лю Ф 


“sm 0 ша: 4 


(04d (2)4 (3)а (4)а (5)4 (6)a 
(Tc (8)а (9)b (0c (шь 0234 
азс афь 094 аба AN’ ава 
(9b (20)а (уь (29с 234 


xr-c 
mus ИЕ — 


(7) Lim 


an rin, 4 im 


хо. *. 
2) Lim, X 
02,77 xoc = 


=2 ceded 


03)-1х Lim 


Qx'-ar 

14) 25) 
04) Lim oxy” 
gx- 
«аху 
emm 
вх 


0х9 -7= 

=F} 

=iciyt=-3 
= 4-25-22 


lo 


" 37-07 
(8) Lim ахз 


= hig за 


1 1617 
зфхпа”-32 
a (4) Lim 


холч 
im 420-0)" _ 10 (ру 10 
£D dim, ий "ТО? 


?-(17 
Li (Х-57-07 . 2027 
OSEE. Tx s-0 ч 


(3) Lim 422-2 2s yeso 


из 

ax Lim ЗЫ |408 
im 949-0) 

чиа 4h 


=4 Lim САНО) 24x80) u32 
4 dim mrami ан 


im 00204-3“ 24.33... 
13155 298: chen 


TS аи й-29-1 5 


(8)3 Lim (X«39*-x* 
Пи) ELE 
- i (хаз -х? 
ЯЗ, 5053-х 


=3х5х*=15х* 


+ at 
(3395 =) 
033-0 


(1))d (2)b (3)d (4)d (5)а (6)c 


mm (туа (8)с (Ya Aa ADe (Dc 
ü35 аба 095 (62 ANd (ёа 

4 b (24) 

аз Lim ӨХ aerar | 205 ёоь ш шан 


ох GX«2 


(25)4 (26) (27)с 


IE [49 


ух 


7 


5-4 
by X swe get: Lim —Х=$ 
Y aig 5-1 3 


(2) By dividing both of numerator and denominator 
245.1, 
Бух? „ме get: Lim Ast 


in 7 


x 
(3) By dividing both of numerator and denominator 


Бух? we get: Lim XX — 
did UE 


(4) At X —e = 


Lim X2 
x—- xar 


Ву dividing both of numerator and denominator 


sthen|x| —ex 


айыт 


(12) A X —e = эбеп |2 x|? —e (2 x? 
5х7-4х162. 
7-X«8X* 


Ву dividing both of numerator and denominator 
Be. 


by X5 »weget: Lim + 
xd a 

aa 

(13) Lim 0+5 + ==+5+ 


[x 


(14) Lim (X?- +5) 2 - s 
SH unspecified quantity 


(1) By dividing both of numerator and denominator 


а-Ж 2 


byX? swe get: Lim 2-4 


> Limits 


(2) By dividing both of numerator and denominator. 


(3) By dividing both of numerator and denominator. 


6-5 


Бух? унс е: Lim —®— = £ 
кл 


(4) By dividing both of numerator and denominator 
(3-3) 


by X? sweget: Lim 


E. Al 


0-06-207 
(6 ) By dividing both of numerator and denominator 
$5 28 5 
eae 


Бух! уме get: Lim 


ЕЕ 
(7) By dividing both of numerator and denominator 
e36-3) g 
6396-9 ^5 
(8) By dividing both of numerator and denominator by Х? + 
G+ 2)6-2)0-2) yp 
1x (1+ 1)6- 3) 
(9 ) By dividing both of numerator and denominator 


Бух! ‚мере: Lim 


we get: Lim 


xm 


ъух= dx T 
+1)(2+1) 
рН EE гай =} 
E | 4-3 
х 
ч 
(1) By dividing both of numerator and denominator 


142 


by x= 1X? + we get: Lim 


(2) By dividing both of numerator and denominator 


(4) By dividing both of numerator and denominator 
2-1 


зух-ҮХ wege: Lim 


(6) Ву dividing both of numerator and denominator. 


1 
by xe [x8 swe get: Lim 
rn 3+1 


(7) By dividing both of numerator and denominator 


Iul 
2+ шагч 


(9) By dividing both of numerator and denominator 


we get: Lim 


(10) By dividing both of numerator and denominator 


вух=ра, 


we get: Lim 


raed 


51 


(1) 


(2) 


Lim (4) Lim ( 


Lim 7+ 
x 


Hm Gay > 


im -2X5+1 
+ Lim 
х= хїжах! 


©) 


(8) 


(х2-1:х-2)-(Х161)(Х 92) 


х?-4 
Х3-2х1-х»2-33-2Х1-х-2 


22 + хх 


[хї-2-{хї+х 


Lim 
Ls 2-2 axx 
ON 
= Lim 2-25. 
аа Үх3-2 уүхїэх 
-Lim——2-X __ 
жщ фе xx 


: 2х- 
= Lim 25-2 000 
- t +х-1+{х?-х+1 
2 
2-2 T. 


гол rir Pe 
ТЕ 
т 


(10) Lim цан EES 


MILI 


UD Lim  хтээх-э) (езх +x) 
sx +x) 


= Lim Х255Х-Х3 үр 
в Г 395 


5x 


OD Lim X538 91-23) (fax? «2x 
Two (xix) 


‚„ XUXA?) 
-Lim -= 
xm (faxterenx) 


sa 
haa 
x 
о 
^^ The limit exists and equals 3 
2. The degree of numerator = the degree of 
denominator. 
20=2 ‚ Lim 48Х2-4Х85 „3 


x= 3-9x48x? 
By dividing both of numerator and denominator. 


3 ла=6 


52 


Answers of Four 


Exercise (18 


Multiple choice 


(1)c (3)a 
(Te (9)b 
(13) a (15) b 
(19)с (20а 
(25) с (27) а 
Gne (2b (33) 4 
(37) (38a (39c 
о 


+ m (ZZ) = 180° — (80° + 60°) = 40° 
10 


(Qe 
(8)а 
(14) 
(20) d 
(26) 4 


(4)а 
(10) а 
(16) b 
озь 
(28)b 
(заь 
(40) с 


(5)d 
ab 
атус 
Q3c 
(29)4 
Gsa 
(and 


(6)a 
a2c 
(18)a 
озь 
(30) 4 
36) а 


» Trigonometry 


o 

m (4 B) = 180° — (40° + 80°) = 60° 

+: 4 Cis the greatest angle in measure 
2. cis the length of the greatest side 


m (4 B) = 180° — (100° + 15°) = 65° 
2 Z B is the smallest angle їл measure and hence 
2. bis the length of the smallest side 


b _ 45 5 
7 sin 15* 165" sin 65* 
(1) E оха 10318487 

"sini snos 7757 5095) 


(2): m(Z C) = 180* (21°  48*) = 111° 
92cm 


(1) : m (4 X) = 180° — (100° + 40°) = 40° 
En 
140 ^ sin 100° 
= 684 sin 40° 
x= BASED" шаа дт. 
262083 " 
(2)2г= б лт=3473 cm. 
(3) Area of A XYZ хуяа2 


71x 44.64 x 684 sin 40° 


=981 34 cm? 


1. The area of the circle = 2 х7 = 154 em? 
The circumference of the circle z 2 x 22. x 7 =44 ст. 


15 
sinC 


йїп 35° sin В 
2 т( В) = 25° 28 43 
and the another solution is refused. 


ш 
^ m(Z В) = 180° — (67° 22 + 44° 33) = 68° 5 
до. 100 В 

7 sin 67°22 sin 68° 
100 sin 67° 23 
sin 68° 5 


sin aa" 3d 


=99 ст. 


"E 100 sin 44* 33 
sin 68° $ 
~ The perimeter of the triangle = 100 +99 +76 
= 275 ст. 
+ the area of the triangle = 4 x 100 х 99 sin 44° 33 


= 76 ет. 


= 3473 cm? 


"sin? 

sae 32sin75* «31 ст. 

*b = 32 sin 35° -18 cm. эс = 32 sin 70° 2 30 cm. 

~. The area of the triangle = 4.x 31 x 18 x sin 70° 
=262 cm} 


э ће perimeter of the triangle = 31 + 18 +30 
=79 ст. 


^ m(ZB)em(Z ©) =30° 


26 =24 sin 30* = 12 ст. 
The area of A ABC = 4 х 12x 12 x sin 120° 


^ bzl2cm. 


2624 сай 


m(ZA)e 6 + 


20° 
m (4 C) = 180° - (20° + 60°) = 100° 
a 12 


++ The area of A ABC =x 42 х 12 sin 60° =22 cm? 


тг m (ZA) = 180° - (82° + 56°) = 42° 
уу the area of A ABC = 1 ab sin C 


г432= АВ х12х06 + AB=I2em. 
7 m (Z A) = 36° 52 (and the other solution is refused 


because the triangle is acute-angled triangle) 


20 В) = ш (2 С) = 1807-36752 


a BC = 12%sin 36° 527.6 cm, 


Sin "+ ыш 15° 380188 7 2457 
= 12.285 cm, 


The area of the circle = Л (12285) = 474 em? 


х2га2457 


v m (Z C) = 180° — (44° + 66°) = 70° 


a b loc 

* Sin44* = sin 66* ^ sin 70° 
a — 
Sin 448 + sin 66° + sin 705 


-22109 сш. = 143 cm. c = 14.8 cm. 


ЕЗ 


sin 71° 34 
ш 
"ETE ^ m(Z В) = 81747 13 


(and the other solution is refused because the triangle 
is acute-angled triangle) 

+ m(Z C) = 180* - (60° + 81° 47 13) = 38° 13.48 
д. Perimeter of A ABC 

Sin GO" Sin 60° + sin 817471 + sin 38° 1248 
Perimeter of A ABC = 20 ст. 


> Trigonometry 1 


E smG C)e 5348 
om (LA) = 180° - (30° + 53° 7 48) 


уавааГААВС -Засал В 
4x 10 x 8 x sin 30° = 20 cm? 


6sinA=4sinB=3 sinC 
inA зав _ sinC 
ът 3 4 
Риа=2т,Ь=3тэс=4т 


n2me«3me4mz4S m= 


= 10 cm. and с = 20 ст. 


а 232 2435 шуу 


[21] ЭВА sinB = sinC 
а 3688 _ 2 sin B= S24 sm (ZB) «31° 23 
WiXexaYemaz "2" 77 х Эг 12m кы : 

ssinC= а (2 С) «25949 
100 


sin A; sin B:sinC=2:4:5 
sa-2msb-4mandc-5m 
ve-b=5m-4m=m хаа 


^ а=бст, and = 12 ст. 


* m(ZA): m(Z В): m(Z C) =3:4:3 
"m(LA)-3ksm(ZB)- 4k sm(ZC) 23k 
sem (ZA) +m (4 B) +m (4 С) = 180° 

A 3k+dK ASK = 180° хав 


= — Perimeter of A АВС 
Sin 547 + sin 72° + sin 545 


+. Perimeter of A ABC = 15.9 ст. 


“т (А) + $ m(ZA)+2m(ZA)= 180" 


^ m(Z A) =40° +m (2 В) = 60° »m(Z C) = 80° 


2.7 20 sin 40° sb = 20 sin 60° 


+ Area of AABC= | x 20 sin 40° x 20 sin 60° x sin 80° 


^ m(£ BAC) = 180° (31° 23 + 25° 47) = 122549 
100 sin 122° 49 = 84 cm. 


` аа 122° 45 

ш 

‘+ ABCD is a parallelogram 
ELTE 

InABDC: 

m (4 BDC) = 180° - (50° + 70°) = 60° 
Өрх cars DD. 
MCI ET = in 10 


2 BC =9cm, »DC 2 98 cm. 


2. The perimeter of the parallelogram = 2 (BC + CD) 
-38cm. 


D 
In AABM : m (Z AMB) IW 
= 180* — (44° 38 + 36° 22) = 99° 

186 __ AM LA М 


sin 99° sin 44° 3È 
186 


ЛАМ = 


‘sin 997 
+ AC 2 2 (АМ) =26.46 ст. 
^ The area of 7 ABCD 


= Ост? 


72x 4 x 18.6 x 2646 sin 36° 22 = 292 cm? 


[55] 


8, - BD НТР 
sin 50° ~ “Sin 80° BD=- 12 
шААВМ: +7 m(Z ABC) = 90° 
m(ZM)eso c =90°—50° =40° 
эш (/ B) = 180° — (85° + 50°) = 45° =} x 10x 10x sin 80° = 49 сп. 
10 BM 10 sin 85° " " 
Au BM= 9 = ЧА ет. |, = 1 y 10sin 80°, 10sin 80° у " 
457 ^ sin 8S" тта area of A DBC = $ x 1099807, 0588 sin ду 
ВО =2 ВМ = 28.2 ст. 2 
«53 сли 
занш ГЛАВСЫ z Area of ABCD = 49 + 53 = 102 cm? 
=4 «4% 10x 14.1 sin 50° =216 са 
a 
ге c os А +: The figure is а regular pentagon 
+ AD IBC ic à 7 m (4 В) = 108° 
^ m(Z ADC) + [x В | эт(2 ВАС) = (2 ВСА) 
m (4 DCB) = 180° as i. 


^m (4 DCB) = 180° — 120° = 60° 
+ ш (4 DCA) = 60* -23* 25 = 36° 33 


20 AC 
ААС: — 20 — = AC 
2036" 33 sin 120" 


7 AC = 203120, 29 om, 
in 36° 33 » 


In AABC : m (Z A) = 180° — (62° + 23° 23) = 94° 38 


InABDC: 
m(Z DBC) = 180° (32° + 859) = 63° 
4 2100 H 
Fin 8S" = ner E 
2 BD = FO Sin SS" = 112 ст. i 
sin ADC: 
m(Z DAC) = 180" - (49° + 87°) = 44° 
АС _ 100. дс. 1005087" 
rx). + AC = 1003087. 144 om. 
In ABD: 
УАВ-Ар 
+ ш (2 ABD) = m (Z ADB) 
18-89 56 


36° Х 
2 AC = 295 cm. 


a)» (2)() 
Instructions to solve : 


as 


(3) (©) (4) 


с 
aA RB С=27=6 


г acscA=bese B=cescC=2r 


- асзсА+ЬсвсВ +сзсС=бг 


ВЫ 
,SnBesimCesimA _, 

A*snBesnC 2T 
:2r21 =} 


*. The circumference of the circumcircle of 
T length unit 


Multiply up and down the first ratio by a + 

the second ratio by b and third ratio by c and by 
adding the antecedents and consequents 

д asimA+bsinBeesinC _ 1 


Feb ee Tr 


(2)а 
(8)d 
a4)b 
(20) b 
(26) b 


(3)b 
(9)а 
asd 
[n 
27)ь 


(5)а 
ane 
ana 
Q»c 
09)» 


(6)b 
(Da 
(18) b 
оаа 
Be 


v Z= (13)? «(016 -2 x 13 x 16 cos 95° = 46126 
2021 Sem. 


2x3 х5 cos 36° 2] =98 


(85) _ 
Teas 
^ m (ZC) = 60° 
(2) The area of the triangle = 4 х3 x 5 x sin 60° 


„иң 3 


E 
(1) ¥ cos Ca — /. 


ч 
(The length of the third side)? 


-(f9«2) + (0-2), 
-2(110»2)(110-2) cos 60-22 


^ The length of the third side = (22) 


ay + 6 — 
С =5 ст. 
^. The perimeter of A ABC =4+6+ 5 = 15 ст. 


2x4x6cos 57° 2259 


(587 4348-0767 
— 16583 


гош GLA) = 108° 34 


"cos A= 


> Trigonometry Ш 


cos B= 080+ 6. 
2076) (34) 


+. m(Z B) «467 20 
20002 С) = 180* — (108° 34 + 46° 20) = 25° È 


EI 


азу + (15у°- (4° 
7 20305 


т (4 В) = 59° 25 
+ The area of А АВС = $ x 13 x 15 x sin 59° 25 
=84 cm? 


п 
*: Xis the smallest side in length 
2. £ X is the smallest angle in measure 


олу +оаў- аву 
ШЕГУ: ГҮ 


лс X= m(Z X) 40548 


27 c is the greatest side in length 
+. £ C is the greatest angle in measure 


(97 +015) - 01) 
axis E 


^ m( C) = 120° 
2^ cos C-SY3 sinC+8 
= cos 120° — 5] 3 sin 120° + 8 = zero. 


ш 

0-52-013-17)--22 cm. 

+ € is the greatest side in length 

2. & Cis the greatest angle in measure 


c 137 «am? - aa? 
^o 2037 


2120-9323 
othe area of AABC = + 


cos C= 


х13х17 sin 93° 23 


add 


[57] 


72 Xis the greatest side in length 
2. £ X is the greatest angle in measure 
UB) + a0) 2457 
жей» 2х18х10 
^ m( Х)=119° 18 
245 
2 ма 119519 
2. The circumference of the circumcircle of A XYZ 


22x 2 x - 88 em. 


= ет. 


LaXe4msysSmandz-óm 
is the smallest side in length. 
^. £ X is the smallest angle in measure 


хав(2Х)-41523 


iz=sinX:sinY:sinZ=7:8: 12 
мехе? т sy=8m. sz=12m. 

г z is the greatest side in length 

2 £ Zis the greatest angle in measure 


2 2 è 
n = (mm + (8 my 02 my" _ 31 
08 Z d 


2x7mx8m 


^m Z)- 1064 


ш 
we = 4+6) -2x4x5x-4 =61 
^6278em. 


semCu 
+. The area of the triangle = 4 x 4 x 5 x sin 120° 


sm (ZC) = 120 


2sinA=3sinB=4sinC 2 


Leta=6m sb=4 mande=3m 
++ c is the smallest side in length 
7. £ C is the smallest angle in measure. 


1 (бт +08 my -(3 шу 
«С = T уубтхїт 


^ mG С) =26° 23 


: с=3:4:5 
Letaz3ksbz4ksczSk 


+4 +5К=24 
26cm. +Ь = 8 св. с = 10 ст. 


+. The area of A ABC = +} хбх8 = 24 cmi 


ш 

In AABC: 

7 m(ZA) = 180° 
=78° 


D бы B 


ЛАР = 1184 cm. 


s m(G В) = 48° 1T 
InAABD: 

(Ар)? = (9) (4 — 2 x9 x 4 cos 48° 11-49 
= AD=7em, 
АВЕ ута 


In AAMB: 7 (АВ)? = (S) + (107—2 х8 x 10 cos 50° 


suns Iz 


InAAMD: 
= 180° - 50° = 130° č B 
(407-2 x 8 x 10 cos 130° 


р А 
InAABC: 
м (9? +0137 - af 
= у xi 
ас. 8 


г. т (4 В) = 129° 53 
т (2 BAD) = 180° – 129° 55 =50°8 


In А АВР: (BD) € (13 — 2 (9) (13) cos 50° È 

2. ВО = 10cm. 

[21] D am A 

In ABD: H 
2 2 2 d 

s (BD)? = (307 + (42) 

—2 х 30 ж 42 cos 100° = 


=. ВО = 55.7 cm. 
cos (4 ADB) 
ADI BC 

^ m(Z DBC) = т (Z ADB) «Alternate angles» 
cos (2 ОВС) = 0.85 

(CD = (55:7) + (48)? — 2 х 55.7 x 48 x 0.85 


^ CD 2293 cm. 


In A ABC: 
= нбр 
ЧЕН 2x9x5 CAVE 
sin SADC; 
"n 
ML. эр” 


cos D 


^. cos В 
^ m (4 B) +m ( D) = 180° 

The figure is a cyclic quadrilateral. 

m D 

InAABC: ^ 
cos (2 ВАС) 

_ 6 +16)" 04 _ | 
272х616 т 


InABCD: 
_ 00+ авд-04 _ | 
em (АВС) оні =z 


N 


2 m (4 ВАС) = m (Z BDC) and they are drawn on 
the same base. 

+ ABCD is a cyclic quadrilateral. 

а сэв 

a AA 

cos(Z DAC) ^ 


sin ACAB: 


2(27) 08) 

хаш(2 РАС) = m (4. САВ) 

> K€ bisects 2 BAD 

25] 

InAADB: 

АВ z[(07 - (8) = 6 cm. 
PHÓ 

ieai 

< m(4 B)=53° È 


InADBC:DB=4 DC 


2 
DC =20 cm. BC = 10/3 cm. 


їп ДАВС: m (4 ABC) = 90° + 53° È = 143° 8 
2 (ACP = (67 + (10/3) -2 (6 (10) cos 143° 8 
ААС-22ст. 


+ (AD)? = Q5) + (067 - 2 x 25 x 16 cos 36° 52 


АР = 16cm. " Ч 
inAABC: Я 5 
058 =(15) + 207 : 
^ m(4B)=90° —À 
+ The area of the quadrilateral ABCD 


= the area of A ABC + the area of A ACD. 
= $2015 +4 x25 x 16 x sin 36° 53 -270 om? 


> Trigonometry и 


s m(ZB)=19°6 


+ m (4A) = 180° - (19° 6 + 60*) = 100° 54 


0 З= xSexsin 120° 


s = (5)? + (8) -2 х5 x 8 cos 120° = 129 
s b= 1136 em. 


m(ZA)=22° 24 


7 Р-а=в ст, P-bz6cm. »P-c=4cm. 


(by adding) 
5 3P-(a+b+e)=18 2 3P-2P=18 
Арав хаа10ст, 
sb= 12 ст. ус = Ает. 
эг The length of the longest side in the triangle is c 


1223) 


^ cosC= ^ m (Ż C) =78° 28 


+s P- a= 26 + P+ a = 98 (by subtracting) 
=72 36cm. 


62cm. 


‘The perimeter = 124 em. 
»vbe28em. < c= 124 -(36+28) = 60 cm. 
+> the length of the shortest side in the triangle is b 


тэн qe" 
cos B= 23600 ^ m(Z В) = 17° 51 


2 the area of A ABC = 64 cm? 


2 фхзшх4т x sin 30" 


2 2=9.5 ст. 


2. The perimeter of A ABC = 418 cm. 


and let :a=3m »b-5mandcz7m 
2. cos A: cos B: cos С 


= Бэй ор (Зар (3 шу? + (7 ту? —(5 шу 


Зх5тх7т 2х3тх7т 
“За +090 л? 131. lop 
UUPGmxm “81407: 


s34el2e(6ec)ec ^ c=8em, b= Idcm. 
» The smallest angle is opposite to the smallest side 


аз? + (147 - oy 
2х12х 


лт C) 3494610 
^ The area of AABC = 4 x 12 х 14 sin 34° 4610 
«479 сай 


EX I 


The answer of Ziad is wrong because the sine rule. 
makes the sine of the acute or obtuse angle always 
Positive » although the angle is obtuse > and using 
the cosine rule їл Karim's answer confirm that, 


(уе) (2) а) (3) (4) >) 


sinA. 
се 


Ê) tan A= 2 bc ces х 
=2besinA 
=4x(4 besina) 
=4x12=48 


(2)(1+ +2) (145-3) 


= (ee ез) 


(4) Let the side length of the small square =L 
~ The side length of the big square =3 L 
АХЕ«үТ =. 

BX =L GL? -ү101- 


SBE-4L 


(121) +(x) - вы 
зү 
EI 
4151 


2 sin (Z ВХЕ)=-2- 


2 cos (4 BXE) = 


(1)а 
(4) First: a 
(туа 


(2)е (3)e 
Second : d 


(9a 


(5)а 
аа 


(6)b 


(8)а 05 


» Trigonometry 


п 
m (Z B) = 180° - (67° + 46°) = 67° 
п B 
67 ner 


= И cm.andce86cm. 


m (2 C) = 180° - (60° + 40°) = 80° 
m" ье 
790907 ~ Sin 40" sing 


+ b= $94 cm. sc 29.1 em. 


sin 67° 


s az95cm.sbz 16cm. 


m(Z A) = 80* «m (Z B) e 40* «m (Z C) =60° 


2 BC» 02 ст. AC» 67 ст, + 


the area of A ABC = 4 BC x CA x sin 60° = 30 с 


a 

m(Z 7) = 180° - (75° 13 + 48° 13) = 56° 33 
oa SE Xz „э 
5n75* 12. sin48* 18 sin 56° 33 


2 YZ2 46A cm. + XZ «358 ст. 


The height = YZ x sin Y 2 34.6 cm. 


(XY = (13)? + (16-2 х 13 x 16 cos 60° 


хХҮ-(217-14Лсш. 


00s K = 96 e 217-13 scos B = O9 +077. 
2x 16x217 2x28x17 
хаа(4 Ху 40551 < m(4Y)=70° цалашал 39 
(5! +(77-2(5)(7)сов65° 2. с=67 em. 7+5 E 2558 
өгү "5 - 2х14х15 ыыта 
s cosB= 2B)=71° 50 raa- ua? ” 
шинэ NEL LM z m(4B)=59 20 
д (ZA) = 180° — (71° 56 + 65°) 243° 10 жээ 
^m C)=67° 23 
о 
(6) + (67 -2 x 6 x cos 153° 12 : ч 
` A= SAGTS E 2304 
nm an ар m (Z A) «30° a3 
Ж = }80°-153° em ^ 
»m(Z B)em(Z C) F scos B = ® +4 -( ла (2 В) 125" ё 


m(Z M) 2 12" =68° 43 
m? = (125) (125) -2 x 125 x 725 cos 68° 43 


small 96cm. 


2(5) 8) 
+ т (4 С) = 180° - (30° 45 + 125° È) «24^ Ò 


NOBEGHE 
AT дүгнэх 


5 т(сА) 18928, 


КОДЕН БАРГЫН 


^ mG L)s76 53 cs m(ZN)=34°23 | eos 282535 

ш ^ m(Z В) = 116° 34 ^ m(Z С) = 45° 
(LN)? = (48.5) + (46) - 2 x 48.5 x 46 x (- 0.6) 

Р 85) + (8453) - (a6 ая 007-05) Zr 
+: LN = 84.53 em. and cos Le SO +S e со Хе CD LOS пех 256° 13 
^ m(Z L)e25* 48 m (Z M) = 126° 52 cos y = 157 +257 - ao? 


^ mie N)e27 20 


су «ear - as? 


(1) eos A= ELECTI (аА) = 33933 
Capt ET 
Р = (15) + (27) – (24) 
чив 2х15х27 


sm В) =62° И 
эт (Z C) = 180° — (62° 11 + 33° 33) = 84° 16 


(357 + ату? - ову? 


оная 2x35x17 


^m A) 52510 


[62] 


2x 15x25 
=m (ZY) 93° 49 ym (4 Z) 2 29* 56 


0. 9 . € сел. 10sin 57 
ата” xac ВАТ 9 
хав(2А)-68"44 or m(ZA) = 11° 1È 


zm C)-54 16 or m(Z C) - П 4i 


7.c287cm.orce 22cm. 


à = asin 50° 
+ sin ise 


ит В) =35 


З or m (4 B) = 144° 56 (refused) 


om (4 С)=94° 56 


=5.2 ст. 


+ m (4 A) =48° 30 orm (Z A) = 131° 30 (refused) 


+ m (4 B) = 180° — (48° 30 + 116°) = 15° 30 


и ee 
in 116” Нил 


(1) v ZAis obtuse sa» b 


^. There is a unique solution 


10 «sin B a 10 sin 120* 
латва OE 
тв) =35° 
»m(Z С) = 180° - (35° + 120°) =25° 
тэ 15 seu! 
ЦЭГ s 6273cm. 


(2) v £ Aisobtuse sa <b 
~. The conditions don't satisfy the existence of 
any triangle at all 
(3): Z Ais acute »h = 28 sin 42° = 18.7 ст. 
318.7 <20 «28 
2. There are two solutions to the triangle 


х 20. 
* sina 


sinB 
^ m(ZB)270* orm(Z В) = 110* 

лот (2 С) = 180* = (70° + 42°) 8° 
огт (4 С) = 180° - (110° + 42°) = 28° 


2.0277 ст, or с= Мет, 
(4) -- £ Aisacute ›В=7 sin 60° =6.1 em. 


sach 


2. The conditions don't satisfy the existence of 
any triangle at all. 
(5): ZAisacute sa» c 


» Trigonometry |. 


2. There is a unique solution 
2) 22-55 лла) 15° 
^. m(£ В) = 180° — (15° +27 138° 

b 12 4 
Be 2 6=177 ет, 

vm A)s 110° 

zm B)em(zC)e BEU 35° 

2.Эжс 49 ст, 

т (4 В) =53° 8 and m (2 C) =22°37 

г m (ŻA) = 104° 13 

в ыы —— 

віп 104" 18 іл 53° 8 sin 22°37 

+ bæ 173cm.andce 83cm. 

The area of A АВС - Ja c sin В 

B 10323» 5c sin 120° =8 ст. 


b! = (5+8 -2 x 5x 8 cos 120° 


+ b=1136em. 
2 


01367 + (ву -(5у 
2х1136х8 


хаш(2А)-22:24 


A cosA= 


sm (ZC) = 37° 36 


т(2А) = gx 180° =48° 
m(Z В) = 180" = 60° 


т(2 С) =x 180° =72° 


63 


ш- 


RE 
256 


D nae Sin 60° ~ Sin 7° 


лае 45 ст. b= 69cm. ус = 18.6 ст. 


LetsinA-3 тэм В =4 mandsinC=6m 
asbec 
Tim 


12cm. +b= 16cm, and c = 24 cm. 


6) + gay - a2) 
2x16x24 


008 A= 


+ 24)" - 16" 
x24 


хаа(2с)-117:17 


хав(2А)-26723 


^m В) «36° 20 


228 


> m(Z B) -63* 14 


om (ZC) «68° И 


2.0228 sin 68° 11 -26 ст. 


Answers of life Applications on Unit Four 


п 
+} т (4 A) = 180* (33° + 52°) = 95° 
AC . 20 _ BC 


AS EE AC «29 km. 

Le. The distance between the ship and the 
lighthouse (A) = 29 km. 

» BC = 366 km. 

фе. The distance between the ship and the. 
lighthouse (B) = 36.6 km. 

ч 

7 т (4 BAC) =42° —20° 33 =21°28 

^. In A ABI 


sin 20* 38 
AB =48.1 m. 


sin 21° 25 


AD =322 m. 


~. The height of the minaret = 322 m. 


ит (Z Y) = 180° - (40° + 105°) = 35° 


9 9 sin 35° _ 
їп 105" sin jos 733 m. 


+. The distance between position X and position Z 
=53km. 


2. The area of A XYZ 


+: (The magnitude of displacement)" 


9x 53 sin 40° = 15 km* 


2x8 х9 cos 80° 


~+ The magnitude of displacement = 11 km. 


т cos C= 


(210)? + 0140) (300 
2% 210 x 140 


m( С) = 116° 33 


‘The arca ofthe land = $ x 210 x 140 x sin 116° 34 
= 13148 m? 
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FIRST |Examinations of some governorate's schools 


A Ё Ч 1l Mathematics Department 
1 | Cairo Governorate 1$ = rFuturesLanguage Schools 
[xu ——— ————— 
First | Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) If f is an odd function » a € the domain of f » then f (а) + f (- a) = eere 


(a) 2 (a) (b) 2(-a) (c) zero (d) (a) 
(2) If OO [x 4 sg 09 =6-Х > then (f + g) (5) = нг 

(a) undefined (b) zero (0)5 (d) 4 
(3) The domain of the function f: f 00 = *** УЭ T 

6 > X<3 

(a) {3} (b) R- {3} (с) [3 «| (d) IR 
(4) Ify = f OO is a real function » then its image by translation 3 units right is g (X) = e- 

(a) f (X 3) (b) f (X43) (с) f 0043 (d) f (0-3 
( 5 ) The solution set of the equation : logs y = 2 in Ris ee 

(a) {25} (b) {25 ›625} (е {55 605} (4) {125,625} 
(6) If log, X23 » then log y 2 = еее 

(а)2 (4 (с) 8 (d)9 
Е 252968 nera lee 

(а) zero (3 (c) 2 (d) 1 


( 8 ) Solution set of the equation : log x (X + 6) =2 in Ris еее 


(а) {3 ›-2} (b) {3} (с) {3 51} (d) {6 51} 


1 


ал Нов рас 48 — 
(a) [25-2] (b) [2 »- 2] ()R-[2,-2] (08Ё-12,»-2| 
(10) The solution set of the inequality : | X 3 |< 6 is v- 

(a) ]- 1 »7[ (0 8-1-359| ()R-[-1,7]  (0]-3:9[ 
(11) I£2X*! 28 then X= еее 

(а) 3 (6) 2 (с)-3 (4)-2 


(12) The function f where f (X) -а is decreasing on its domain if -- 


(aja=l (Б)а>1 (с)0«а«1 (d)az-1 


— 3 


School examinations 


(13) If 3*24 ,then9* = eee 


(а) 7 (b) 12 (с) 16 (9) 25 
(14) The equation of axis of symmetry of the curve of the function f : f (X)=|X+3|-2 
(а) X2-3 (b Х=-2 (c) y=-3 (d)y=-2 
(15) pu Beds. TOTO 
w4 (b)2 (с) zero (d) 1 
(16) Lim кешине» 
(a) өө (b) -5 (c) 5 (d) zero 
(17) Lim хї-х ынаа 
х-1 x-1 
(a) zero (b)- + (с) i (d) does not exist. 
(1 8) Lim pa КЗ ХТЖ 
X—e X74 X543 
(a)2 = (b) (c)3 w4 
(19) Lim, Касы иен 
(4)-1 (5) 3 (с) 1 (4)2 
(20) Lim sesx аи 
и OK 
(a) 1 (b) 5 (c) 6 (d) 3.5 
(21) ШААВС sb? 4 c?-a? =2 be x eeren 
(a) cos А (b) sin A (c) cos C (d) cos B 
(22) In triangle ABC If : NETS = 6 cm. ; then the circumference of the circumcircle of 
triangle — . 
(a) 12 (67 (c) 5 2t (d) 9 7t 
(23) In A ABC c =7 cm. m(ZA)=70° m(Z В) =40 › then b = е ст. 
(а) 3.7 (b) 4.8 (c) 84 (9) 7.3 
(24) If ABC is a triangle in which a=4cm. » = 473 ст. с=8 ст. 
» then the measure of the smallest angle equals «+--+. 
(a) 609 (b) 309 (c) 90* (4) 1209 


(28) The diameter length of the circle inscribed т an equilateral triangle whose side length 


is 413 ст. equals «нө 


(a) 8 


(c)4 


(a) 243 
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(26) In A ABC »if2sinA-3sinB-4sinC , ћепа:Ъ:с= see 
(4)6:4:3 (5) 4:3:2 (c)3:4:6 (4)2:3:4 

(27) IDAABC sif (1 B) = 60° » m(ZC)=30° , с=4ст. sthen b =- ст. 
(a) 4 (5) 8 (©)243 (413 


(28) ABCD is a parallelogram in which: АВ =9ст. › BC=13cm. » АС=20см. › 
then the length of BD equals ·--------------- cm. 


(a) 10 (b) 5 (c) 18.5 (d) 20 


Answer the following questions : 


3 
EB Find: Lim X —2X*! 
Я x? Xo 


А х+1-2 
i 2 Lig 2 
[2 | Write the steps to find : gone ES 


Е г; (0) =x?-1 graph the function showing its domain » range , and monotony 


п If f (X) 2 7 * «then find the value of X satisfying f (2 X — 1) + f (2 X+ 5-4 


Я Cairo Governorate 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) ШААВС > if m(Z В) = 60° m(Z C) = 30° and c = 4 ст. › then = -~+ cm. 

(a)2 (b)4 (c) 8 (4243 
( 2) The point of symmetry of the function f : f (X) = 2х lig conie 

(a) (2 0) (b) (0 »2) (с) C7 2 90) (4)(2»-1) 
( 3) The solution set of | 2X —3| <3 in R is -+--+ 

(a) [-3 ›3] (5 ]-3 ›3[ (с) [0 ›6] d) [0,3] 
(4) Lim ОВХ. 

h—0 h 

(а)7 х5 (b) 6 x? (c) 7 h$ (d) 7 h? 
(5) InAABC sifb?- c? a?— ас s then m (4 B) = -+-+ 

(а) 30° (b) 45° (с) 60° (4) 120° 
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(6)5X-324?-X y then X - 


(а) 3 (5) 4 (с)5 (4)0 
(7 ) The range of the function f : f (X) -| 1 2:50 
0 .-Х»0 
(а) Ё (b) R- (0 51} (c) {0 51} (d)R-[0 »1] 
(8 ) The opposite figure represents f : f (X) = ore 
wk 
0-5 
© 
|x| 
@t+s 
(9)InAXYZ»Xz25cm. » у=7ст. » m(Z2Z)265? › then z = rer ст. 
(a) 5.7 (b) 6.7 (с) 7.5 (d) 44 
(10) If log .2=3 s then log > X = seer 
wx (1 о4 (d)3 
(11) The solution set of | X| -3 = 1 in Ris «e 
(a) {2} (6) {-2} (01-22) (d) 
(12) Lim ? = вы 
(a) 20 (b) 40 (c) 60 (d) 80 
(13) If the curve of the function f : f (X) = log , (1 — a X) passes through the point (1 »-4) 
s then а ze 
(а) 1 (b)2 (c)3 (d)4 
(14) The domain of the function f : f (Х) -19-хї - 
(a) [9 | (b) |-= ›9] (0) [9 >l (aR 
(15) In A XYZ 5 sin X 22 sin Z and YZ = 6 cm. » then XY = eee 
(a)3 | (b)6 (0316 (d) 12 
day Lin ОНО „ш, 
хо 144X«2x? 
(4) 0 (5) 3 (c)4 (d) 6 
(17) If f is an odd function and a Є its domain › then f (а) + f (C a) = = 
(а)0 (b)2 (с)2 f (а) (d) f (a) 


(14) Үгс / (eal) OW ile otov; yalsall | 33 
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(18) f 00 2 2-* then f (- 1) See 


(a) 0 (b) 1 (c) 2 (d)4 
(19) Lim. perit =. 
(a) 0 (b) i (c) 3 (d) does not exist. 
(20) f (0) =3 +! then f (X e Dx f - X) = 
(a) 1 (b) 3 (c) 9 (d) 27 
(21) The side length of an equilateral triangle is 9 cm. » then the area of its circumcircle 
equals «өнөө cm? 
(a) 9 7t (b) 277 (c) 810 (d) 72 п 


(22) The opposite figure represents the curve of the function f 
»then idm Joey meas 
(a) 1 
(b) 4 
(c) 0 
(d) does not exist. 
Q3)1t Lim, SES then a = 
(a) 1 (b) 4 (c) 6 
(24) In A ABC 5 if b =c » then cos C = s 


(а) с (bu (eu (d) E 
(25) If log, X = 5 «then the exponential form of it is 

(a) X? =5 (b) 25=Xx ()5?-x (4x52 
(26) In A ABC «1 ш(2АА)-1109 › т(4 В) = 34° , с= 19cm. 

s then b to nearest cm. = 

(a) 14 (c) 19.8 (d) 30.4 
(27) Lim P M Ta SACRUM 

(а)2 (b) 4 (c) 6 (d) 8 
(28) If log 3 = X and log 4 = y » then log 12 = s+ 

(a) X-y (b) Xy (c) Xy 


Essay questions 


Answer the following questions : 


22 
ЕЙ Fina: Lim 22-95009 
х2 4 


==] 
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Х<0 
[2] Graph the function f : f (X) = "i 5 " »then 
X" ая - 
( 1 ) deduce its range. (2) discuss the monotony. 
ED Find; Lim 6*7 -32 
х1 К-1 


© Find the solution set of : 3 2+2 3 +1 = 18 in R 


[3| GairaiGovernorate Ain Shams Educational directorate 
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| First | Multiple choice questions | 
Choose the correct answer from the given ones : 


(1) The type of the function f : f (X) = mx 222727 


(4) even. (b) odd. 

(c) neither even nor odd. (d) linear. 
( 2) The domain of the function f : f (39 = iH 18 eee 

(a) IR 0-4-1} сув {2} 48-12 
(3) 1 + log 2 = veer 

(a) log 5 (b) log 2 (c) log 20 (d) - log 5 
(4) In A XYZ sy? ez? - X? 2y au oo 

(а) cos X (b) sin Z (c) cos Z (d) sin X 
(8) БО -— sitet 

x— o 4X5 

(а) eo (b) i (c) E (d) zero 
( 6.) The set of the real roots of the equation (X — 2)* = 16 equals +Ë 

(a) {0} (b) {4} (c) {8} (d) {0,4} 
( 7 ) The range of the function f : f (X) 2| X-2 | is see 

(a) ]- e ›2[ (b) [-2 ,=[ (е) [0 >f (d) ]2,~[ 
(8)Iflog X- log 2 = log 4 5 then X = еее 

(4) 4 (b) 6 (с) 8 (4) 16 

im X*-:39 

(9) m mee ОА 

(2)4 DE (c) zero (63 
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а 


(10) ШААВС › 


"us 6 » then the length of the diameter of its circumcircle 


sin 

18 e length units 

(а)6 (b) 12 (c)3 (d)9 
(пух? =9 фе xe И 

(a) {27} (6) {275-27} (011) (d) 
(12)Iflog4 Х=2 ,Шеп Х = ен 

(a)3 (b)5 (c)8 (d)9 
(13) Lim, ЕРНИ 

(а)2 (53 (c)4 (d)5 
(14) In A ABC »cos (A + B) = з. 

a^ e b?- c? a! 4c? - p? b?sc?- a? ва? 

(235 (0) — 53b (©) “abe (407—535 
(15) If 2**! 2 8 y then X= eues 

(а)1 (b)2 (с)3 (4) 4 
(16) The solution set of the inequality : |2 X - 3| « 1 м Ris өөө 

WR (91-25-1| (о|-25-1| (d) 
(17) The vertex of the curve of the function f where f (X) = (1 + X^ -3is eee 

ta) (l s3) (b) (15-3) (с) 7153) (4)-15-3) 
(18) Tim = ТЯ 

(а) 2его (552 (c)3 (4)4 


4) 2 ? . 2. ё 
(9-0 (b) zero (с) 3 (4) 


(20) If the perimeter of triangle ABC equals 15 ст. т (4 А) = 82? , m(Z B) 2 47* 


»then the length of AB = --- ^ em. 

(4)6 (b)7 (c)5 (d)8 
(21) In A ABC ›м (Z A) = 45? sthe length of the radius of its circumcircle = 6 cm. 

КОЛГО, T" 


(a) 13 (by 642 (c) 12 «y [2 


(22) If y = f (X) is a real function »then its image by translation 3 units vertically 
upwards is g (X) = «e 


(a) f (X—3) (b) f O3) (c) f 09 +3 («bf 09-3 
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(23) Lim 3385-1220 
гае 


-2 X+2 
(а) 18 (5)-3 (с) 12 (d) —12 
(24) DEF is a triangle in which m (Z D) = 80° and m (Z E) = 60° 5 if f 12 cm. 
s then d = eA cm 
(а) 128 80° (b) WALD 80° (c) asin 40° (d) 12 cos 80° 
sin 40* sin 60* sin 809 cos 40° 
(25) In A ABC: Цагийн нэ = ын » then the greatest angle in measure is «өнөөөөсэ 
(a) ZA (b) 2B (c) ZC (d) right. 
(26) In A XYZ »X 25cm. › y=3cm. » ш( 2) = 120° > then z = +--+ ст. 
(а) 7 (b) 6 (о 343 (d)4 
(27) The solution set of the equation : | X- 2|23 is еее 
(а) {2,3} (b) {-1,5} (с) [- 1 55] (d) (55-5) 
(28) If3X2 5 then X= 
(a) 3 (b) log 5 5 (c) log 53 UE 
Essay questions 
Answer the following questions : 
E Find the solution set in R:|X-3|=|X+1 | 
If Q925X the value or; ЛОС -7 0663) 
[2] f (0 = 5“ , find the value о! f Ce 5) оса) 
4 2 
Find: Lim (X ., 3X" — 
E ња: Lim (LX. 237) 
C Find: Lim —X+!_ 
Sob Ges =F 
A p/ m Educational Directorate 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) The type of the functions f : f (X) = X? where f : Z* ——eZis e 


(a) even. (5) odd. 


(c) neither even nor odd. (d) constant. 


Final examinations = 2 


(2)I£ f: f (© = 2 » then the range of the function f is =+- 


WR (b)R* (c) {2} (d) R-{2} 
( 3 ) The range of the function f : f (X) = хэ 118 хайн 

(а) (b)R- {2} (c)R* (R- 31} 
( 4) The S.S. of the equation: | X- 2 [+1 20 is өөө 

(а) В (b) (ce) {3} (01-11 
(5 ) The axis of symmetry of the function f : f (X) 22 — (X— 1}? js X2 

a)l (5)-1 (c)2 (d)3 
(6)1£5X*2 = 125 s then X =i 

(a)2 (b) 1 (e)3 (d)4 
(7)1£9x3?-X2 gI7! ,then зе 

(a)6 Л (b)7 (8 (d)9 
(8 (0) = оу)? = алараа 

(а)? (6)-2 tod wy 
( 9 ) The two curves of the two functions f : f 00 =2* , g: g (X) = 3* will intersect 

ЯГ EE 

(u)2 (b)3 (c) zero (d)5 
(10) If log y (5 Х) 22 » then X € fos i 

(010551 (b) {5} (c) {o} (d) {2} 
(11) log log, log (X—4) = 1 then X= e 

(a)8 (b) 48 (c)90 (4)85 
(12) log 125 — log 6 + log 48 = ee 

(а)3 (5) 6 (c)7 (9)8 
(13) If log, X+ log, Х=3 »then X= неее 

(а)2 (5)3 (c)4 (d)5 
(14) 23:17 , then Хэ-г“ 

(4)2.25 (5) 2.81 (с)2.85 (d)3 


3 
lii -Wa 
as Lim, 282 sss 


pct du fe)? (d)7.5 
(16) Làm, qe «s 
(а)2 (5)5 (c) 10. (d)8 


—= 


Lim х? 
ат, TEN 


4 XU a then К = veer 
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(a) zero (b) 1 (c)2 (d)3 
(18) Lim (3 X754 X72 455) suec 

(4)5 (b) ee (c) 12 (d) zero 
(19) Lim x-4= 

Хо 

(а) zero (b)-4 (c)4 (d) eo 
(20) In A XYZ : the expression QUSE CAT. 

2Xy 
(a) cos X (b) cos Y (c) cos Z (d) sin Y 
5 

(21) Lim (Qaid а, ња 

1—0 2h 

(a) 32 (b) 64 (c) 80 (d) 120 
(22) In triangle ABC На? = b? +c? + be » then m (ZA) = sever 9 

(а) 120 (b) 60 (c) 45 (d) 30 
(23) In triangle ABC if m (Z C) = 30* » АВ = 14 ст, » then the circumference of 

the circle = «cm. 

(a) 28 Л. (b) 30 7t (c) 28 (d) 335 Л, 


(24) The radius length of the circumcircle of triangle ABC in which m (Z A) = 30° 
sa = 10 ст. 15 eneren 


(4)5 (b) 10 (c) 20 2 (d) 40 
(25) If r is the radius of the circumcircle of triangle XYZ › then A 
(a)r (b)2r (c)4r (d)3r 


(26) ABC is a triangle in which cos B =з » then the triangle will Бе но» 


(а) scalene. (b)right-angled. (c) isosceles. (d) equilateral, 
(27) In triangle XYZ : y? «z?- X? 2 y z ——— 

(a)cos X (5)8ш Z (с) cos Z (d)sin X 
(28) In triangle XYZ if : 2 sin X 23sinY = 4 sin Z »then X :y 2 ZS eee 

(а)2:3:4 (b)6:4:3 (с)3:4:6 (4)4:3:2 


Answer the following questions : 


ЕЙ Draw the graph of the function f : f (X) = X? + 1 and deduce from the graph its range 
and its monotony. 
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E Find in R the S.S. of the equation : 5* * !  5*-! 226 


3 1 л 
EJ rina :(1) Lim ХХ (2) Lim (X*D 


x?-1 х-»0 


E Find the value of :(1) Lim Х2-8Х+15 (2) Lim (x54 x2.1) 
х—+3 x-3 X—+ оо 


Giza Governorate Mathematics inspection 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) The opposite figure 


represents a function it's range 


(а) {1} (b) {1,-1} 
(1-1) (d) R 


(а) 2 (b) zero (c) i 


E3 
(d) 0 


( 3) ABC is ап equilateral triangle » its side length is 5*[3 ст. » then the length of the 


diameter of circumcircle = «e cm. 


(a) 5 (b) 10 (c) 15 


(4) The exponential function f : f (X) = aX is increasing when 


(а) а»0 (b)a>1 (18:41 


(5) Lim ЕОС ний 
х—»1 Х-1 


(а) 35 (b) 7 (c) 42 


(6) шААВС »m(Z A): m(Z В): m(Z C) 23:5:4 Шепс: 


(46:2 (b)2:3 (0)4:3 


(4)3:2 


(7) f is a function » where f (X) -(Х- 2y » then the equation of its symmetric axis is. 


(a) 2 (5-2 (c) 1 


(4)-1 
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(8) Lim 2X*kz5 , then k = eee 
Xil 


х—1 


(а)2 (b) 5 (с) 8 (d) 10 
(9) In AABC › as = 6 , then the radius length of circumcircle = -++--++ ст. 
(а) 2 (b) 3 (c) 5 (d) 6 
(10) Log, 5 x log y 3 x log 5 16 = e 
(a) 30 (b) 15 (c) log 10000 (d) log зо 240 


(11) The curve of the function g : g (X) = X? + 4 is the same curve of the function 
f:feos x? by translation of magnitude 4 units in direction of == 


(a) OX (b) OX (c) Oy (d)Oy 
(12) Lim XA. 

х—»! х-х- 1 

(а) zero (b) 1 (с) 2 (4)-2 
(13) In AABC »m(ZA) 230* » b= 153 ст. >» m(Z B) = 60° 

athen a = c cm. 

(a) 30 (b) 45 (c) 15 (d) 60 
(14) S.S. of the equation log y (X+ 6) = 2 in IR is ее 

(a) ( »-2) (b) {3} (©) {3 51} (4) {6 51} 
(15) dm O A E 

(a)2 (b) -3 (c) 7 (d) zero 
(16) In A ABC 5a? 4 b? - c? = eurre 

(а) cos А (b) a b cos С (с) cos C (9) 2 a b cos С 
(17) The solution set of inequality : | X - 2| «5 is өөө 

(a) [-3 7] (b) ]-3 57[ ()R-[-3.7] ()R-]}3,7[ 
(18) dim. 2x4 = — 

(a) 1 (b) 2 (с) -2 (d) zero 
(19) In A ABC > if sin A =2 sin C ›ВС = бст. › then AB = +--+ ст. 

(a) 2 (b) 3 (c)4 (d) 6 
(20) In AABC oyst 8 


(а) sin B (b)sinA-sinB —(c)sinA-sinC (d) sin C 


(21) ШААВС ›а=Зст. › b=5cm. » с=7 cm. › ће measure of the greatest 
angle of A ABC 18---- * 


(а) 60 (5) 150 (с) 120 (4) 90 


(VO зен э Y [Coal ld ute сә, wall | 41 
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(22) ИХ? 264 ‚ Шепх= 


(1) 512 (b) 16 (c)4 (d)2 
(23) f Q9 = is an even function. 
(a)sin X (b) tan 45° (c) Xcos X (d) X? + tan X 


(24) The function f : f (X) = i ү +2 sits range is- 


(aR (by &- {2} (c) {2} (d R- 10} 
(25) The symmetric point of the function f where f (X) = 25-1 18 
(1) (1 $2) (b) (2,1) (с) (-1,2) (d) (0,2) 
(26) The point of the vertex of the curve of the function f : f (X) = (Х- 2)? +3 ig өө 
(a) (2.53) (b) (2 5-3) (c)(—2 53) (d)(-2 »-3) 
(27) If log , Х=2 » then the equivalent exponential form is “өөө. 
(а)Х?=4 (5) 3-2 (с) Х=8 (4)Х-42 
(28) IF 3-2. 29-2, dien X e 
(a)3 (0)-2 (с)0 (d)2 
Essay questions 
Answer the following questions : 
[1] Without AK calculator find the value of : 
log, 5 +5 log, 5+ log, 27 - log , — — log 2 243 
Ø Fina: (1) Lim 37-21 (2) Lim 4+ 
—3 x3.9 хә x1 5 
Е Find : (1) Lim 2225x=6 (2) Lim 0+ 102-32 
x-i Х-1 


[а | Graph the curve of the function f where f (X) 2| X 3 | » deduce the range and monotony 


of the function and tell whether it is even » odd or otherwise. 


—= 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) The solution of the inequality |2 X - 3| $7 is еее 


(0Ж-1-552| 


(d)——- 
а 
(Фу=х? 


(4) {7} 


(0513: 


(d) ee 


(4) ]- »2] 


(d) {15 35} 


(d) 10 


w= 


(a)[-5 +2] (b) +5 ›2[ (c)R-[-5 
(2) шавудАВС: AASB) = сөнө 
(2) (p 4t? (= 
( 3) Which of the following functions is even function ? 
(a)y =X cos X (b)y =X? sin X (c)y =X sin X 
( 4 ) The solution set of the equation 3 log 5 (X = 2) = 6 is ween 
(a) {27} (b) {-27} (c) {25} 
(5) ABC is equilateral triangle inscribed in a circle of radius length 10 cm. 
s then АВ = “em, 
(a)5 (11013. (c) 10 
(6) я аг” FASES 
(4)6 (b)2 (c)-2 
( 7 ) The range of the function f : f Q0 2| X - 2| 3is «e 
(012 ›=[ (b) [3 »=[ (e) B sf 
(8) The solution set of the equation “(х1-10Х-25- 10:18 «өнө 
(8)1-15551 (5){=15,-5} — (0)(15»-5) 
( 9 ) Ln 3 
(4)5 (0)-5 (с)-10 
(10) ДАВС > На? +5? -с?=а6 > then m (4 C) = 1e 
wF ьт ст 
an Lim 2X*3 5 ena c = 
ЭРЭЭ car | 
(a)3 (b)5 (c)- 7 


(12) The solution set of the equation : 5X4. 5X* a 150 ige 


(a) {-2} (912) (01-31 


(4)7 


(a) {2 «31 


Газ 
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(13) Jim 2 =k sthenm+n+k= 


-2 y2 
(a) 47 (b) 20 (c) 7 (d) 27 
(14) If log 3 = X » then log 90 =... 
(4) 9Х (b)2X+1 (c) X1 (d) 2 X 10 
(15) The domain of the function f : f (X) 24x-3is seen 
(а) Ж (b) R- [3] (e) [3 ,=[ (4) ]- e 53 
(16) In A ABC › E. * 2 = 20 cm. › then the diameter length of the circumcircle of 
8пА  sinC 
triangle ABC = vere ст, 
(а) 5 (b) 10 (с) 20 (d) 40 
(17) The axis of symmetry of the function f : f (X) = 5 -(3 - X)? і 
(4) X23 (б)ул5 (c) Х-3-0 (4) Х-5 
(18) If the domain of the function f : f (X) = +3 is R- {а} › then üben 
(a) 9 (5)-9 (с)-4 (4) 4 
(19) InALMN 53 sin = 4 sin М = 5 sin N 5 then L; тіп 
(4) 4:5:3 (b) 15:12:20 (с) 20: 15:12 (d) 3:4:5 
(20) If 5X2 7 „ћеп5 +1. 
(a) 57 (b) 75 (c) 12 (d) 35 


(21) The number of solutions of the A ABC in which m (4 A) = 112° 5 а= 7 ст. 
»bz4cm. equals ecese 


(a) 0 (b) 1 (c) 2 (d) 3 
(22) m әз. wash AMARAS 
(a) - 30 (b) 30 ©) dy (9-5 
(23) The domain of the function f : f (X) = log X? is eesse 
(a) IR" (b) R (c) R^ (d) R* 
(24) Measure of the greatest angle in triangle whose side lengths are 5 57 54 cm. is өөөөөөөн 
(a) 135° 23 (b) 44° 23 (c) 1209 (d) 101° 32 
(25) Lim X |... 
х—»0 cos X 
(4) zero (b) 1 (c) not exist (d) оо 
(26) A ABC in which m (Z A) = 80° эт (0 C)260? 55-14 ст. › Фепа = «e 
(4) 17.8 ст. (b) 18.9 cm. (c) 15.6 cm. (d) 21.4 cm. 


——À4; 


(27) Which of the following is not a function from X to y ? 


@lyl=2 x? (by?22x (с)у=|Х+1| (фу=Х?+1 
ИТ. NE 

log, abc log, abc log, абс 

(a) (abc)? (b) abe (c) 2 abc (d)1 


Essay questions 


Answer the following questions : 


School examinations 


[1] Draw the curve of the function f : /(Х)-(Х- 2)? from the graph deduce its range » and 
р! g 


discuss its monotony. 


[2 | If the volume of a sphere gives by the relation v — imr, 
8 3 


if the volume equals 345.45 cm} Find its radius length. 


2 
KJ Find with steps : Lim miis 


942x«9-3 


West Education Zone 
Nabaa Elfekr secondary school 


(2153 Muttipie choice questions | 


Choose the correct answer from the given ones : 
E 
(1) The domain of the function f : f (X) =үх-5 2222 


(a) [5 з (9) 15 »es[ (о) Lo +5, 
( 2) The opposite figure represents «өөө function. 
(a)even 


(b) neither even nor odd 
(c) odd 


(d) symmetric about y-axis 


----- Final examinations 


(3) The range of f : f (X) = 


хо TAS еннан 
(a) IR - (2] (b) R- [1] (c) &- [- 1) (d) Ё 
( 4 ) The curve of the function g : g (X) = (X — 2)? is the same of the curve of the function 


f:feosx? by translate 2 units in direction of 
(a) ох 


(b) ox (c) oy 
(5 ) In the opposite figure : 
Xm. Ононе 
(а) 1 
(b) zero 
(с)2 
(d) not exist. 
(6)InAABC: m(ZA)-1I2 5 m(ZB)z33* 5 с= 19 ст. sthenb = s ст 
(а) 16 (b) 17 (c) 18 (d) 20 
(7 ) The radius of circumcircle of A XYZ when m(Z X) = 30° 5 X27cm. 
equals «s 
(a) 10 (b) 14 (c) 7 (d) 21 
(8) The S.S. of the inequality | X|- 1 2 0 in is неее 
()R- [71 5 1] (b) ]-1 51 ()R-]-151[.— «D [2151] 
(9) The S.S. of the equation : 5 +! 2 7 X* ' in R ig eree 
(a) {1} (b (- 1} (c) [zero] (4) {5} 
(10) The equation of symmetry axis of the function f where f (X) = (Х-2) +3 
аат лий 
(4) Х-2 (b) X23 (c)y=2 (d)y 23 
(11) The S.S. of the equation : log „(X+ 2) = 2 js ereere 
(91-11 (b) {2} (c){-1 52} (d) {4} 
(12) Lim (2 x?43) = s 
(а)2 (b)3 (<)5 (d) 7 
(13) тлАВС: SoA = S88 se s then a: bic е 
(4)4:3:10 (b)2:3:5 (0) 4:6:5 (4)4:3:5 
(14) IDAABC:a? b? c? = ss 
(a) cos A (b) ab cos C (c) cos C 
— 38] 


(d) 2 ab cos C 
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(15) If f odd function » a € domain of f › then f (а) + f (=a) = cerere 


(a) 2 f (a) (b) 2 f (-a) (c) zero (d) f (a) 
(16) The point of symmetry of the curve of the function f : f (X) -(Х- 2y! 1 is nene 
(а) (251) (b) (-2 5-1) (c) (-2 51) (d) (25-1) 
(17) If 2% 23 , then X= e 
(a)2 (3 (c)log ,2 (d) log 5 3 
(18) Lim, xxn сөен 
@-+ w4 (c) 4 9-1 
09), Lim ЕЛ T 
(04 (b)5 ()-$ (d)2 


(20) The measure of smallest angle in А ABC where a = 8 cm. › = 7 cm. and 


its perimeter 21 cm. 


n 


(a) 22° 34 (b) 42° 34 (c) 36° 34 (4) 46° 34 
(21) In A ABC : cos А = 3 +b=2.5 cm. sc = 2 cm. s then a = өөө 

(а)2 (b) 2.5 (c)3 (d) 3.5 
(22) The S.S. of the equation | X- 7 [= 5 is «өөөөөөн 

(a) {7 512) (b) {-2 52} (e) {7 95} (d) {12 52} 
(23) The exponential function which its base (a) is increasing if ое 

(а)а>0 (Б)а> 1 (с) О <а<1 (4) а-1 
(24) If f (X) = 5? » then the S.S. of the equation : f (X + 1) + f (X) = 150 is еее 

(а) 151 (b {2,5} (c) {3} (d) {2} 
(25) nA XYZ: X 2 5cm. Y 2 7 em. » m (Z2 Z) = 65? s then Z = oe 

(a) 7.6 (b) 67 (c) 7.8 (d) 8.7 
(26) In A ABC s if m (Z A) = 30° „а= 6 cm. » then En —— 

(a) 3 (b) 6 (c) + (d) 12 

Li 5x-10 Y 
e», хор ХЭВ. 4Х-8 

DE (b) zero (c)2 w4 

Li Bh ade cse 

(28) 1f Am Xa =5,thenb= 

(a) 4 (b)-1 (c) 1 (d) 10 
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Essay questions 


Answer the following questions : 


[1] Draw the curve of the function f : f (X) = (X — 2)? + 1 » then find its range and monotony 
and its type. 


EJ Find in R the solution set of the inequality : |3 X-2|«7 


Find; Lim —X=5_ 
ын 0—5 4x4«4-3 


2 
D rina: Lim 4% +1 
Х—+® Х2-2 


" | Shebin Al-Qanater Educational Administration. 
[8| El-Kalyoubia Governorate Shawky Younes Official Language School 
- € 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) If f : В — R where f (X) = X? , then the figure which represents the function f 


y, 


(a) (b) (e) (d) 
(23159-35243 р Жее» 

DE (b)3 w$ (a) 0 
( 3) The range of the function f where f (X) 2| X | is eese 

(а) [0 | (b) JO 5 of © 50] = 50 
(4)If f Q0 =5Х then f (-2) я 

(а)-2 (b)5 o4 «т 


—ж 
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( 5) The solution set of the inequality : | X|- 1 > zero in R is - a 
(a)R-[-1 51] (5) ]- 1 5 1[ (08-1-1-1 «1,1 


(6) 14 = log, X » then the equivalent exponential form 18е 
(а) Х2-4 (b x4=2 (0) x=2" (4) Х=8 


(7) The domain of the function in the figure opposite 


is 
(a) [0 | 
(b) Jo = 
(c) [0 » 1] 
(a) Jo » 2[ 


( 8) Which of the following functions represents an increasing exponential function on its 


domain R ? 


7 х 
(a) у =3 (1.05)* ®у =3 (+5) ()ys34(05)* (d) y =(0.05)* 


(9) In A ABC 5if a =b = 8 cm. and the perimeter of A АВС = 26 cm, 
» then m(Z C) = е 


(a) 35.3° (b) 52.3° (с) 77.49 (d) 108° 

(10) In A ABC > if m(Z A) = 30° and a = 6 cm. › then — ge ibn em. 
sin 

(a)3 (b) 6 wt (d) 12 
(11) Lim дань 

К! WH 

(a) 5 (5) 1 (с) 4 (d) 20 

y ( 
12) 1 triangl N нон 
(12) In any triangle LMN › Su 
m n m+n 

[ b ———— — d)3 

e sin N ! ам e sin N + sin М „Б 
(13) Lim 14х 812... 

X—-o  X-2 

(a) 4 (b) 5 o> (d)2 

Li 2 шорт 
(14) 4m (2Х"4-3) - 

(а)2 (b) 3 (с) 5 (d) 7 
(15) In A ABC > if 2 sin A=3 sin B=4 sin C » then a: b : C= vere 

(4)2:3:4 (9) 4:3:2 (с)3:4:6 (4) 6:4:3 
(16) In A ABC › if 4 sin A = 3 sin В = б sin C »then m (Z С) z- 


(а) 89° (0) 29° (с) 57° (9) 82° 


(узуу [Әү ГОА ud ale сл уа | 49 
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(17) The solution set in № of the equation : 2 2X .12x9*42520 equals зеен 
(a) {4 $8] (b) 1231 (с) {16 ›2} (d) 11541 
(18) The function f : f (X) = aX is increasing if ==- 


(а)а»0 (руа» 1 (с)а= 1 (0 <а<1 

(19) ABC is an equilateral triangle its side length = 513 em. э then the diameter length of its 
circumcircle equals «+--+ ст. 
(4)513. (b) 1013: (c) 10 (d)5 


(20) log 549 x log g 5 x log g 8 x log} 9 = «e 
(a) log 100 (b) log 7 (с) log 5 (d) log 2 
БИЛ: К — R » where f (X) = (а + 1) Х+Ь- 2 and f (X) maps each real number to 
itself »then (a » b) = «e 


(a) (0 33) (b) (0 »—3) (c) (0 » 2) (9) (-1,2) 
(22) The type of the function f : f (X) = SX is... 

(а) even. (b) odd. 

(с) neither odd nor еуеп. (4) both odd and even. 

Lim ах _ 
(23) m Soc ала 

w= (b) 1 (x (d) does not exist. 
(24) Lim 20058 dn acosemose 

WU 0051 

(4)2 (b)5 (c)8 (d) 10 
(25) In any triangle XYZ » X? y? -2 Xy coz Z = oe 

(a) x? (уу? (с)2? (d)z 

x?-2x41 

(26) If f (0) =A, then the range of the function f is e 

(a) {1} (b)R (e) [71 »1[ (D {+151} 


ТЕ Га... anas 
gm XT 


(4)0 (b) 1 (c)2 (d)3 
(28) In ДАВС эм (ZA): m(Z B): m (4 C) 23:5:4 Шепс ia? Sen 
(16:2 (b)2:3 (с)4:3 (4)3:2 


—= 
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Answer the following questions : 


ЕВ Graph the curve of the function f where f (X) = | X — 3 | » deduce the range and 
monotony of the function and tell whether it is even » odd or otherwise. 


[2 | Find the solution set of the following’ ВО in R: log, Х+ 106, (Х+ 1) =1 


2 
Е Find the value of the following : йш. 4-3Хх- 
® 1 Х*+5 


У + I 


©) Find the value of the following : дап л, а 
Е 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) The range of the function f : f (X) 2| X [is өөө, 


Minia Educational Directorate 
Minia Governmental Language School 


EI-Menia Governorate 


(a) [0 » ef, (b) 10 »«| (e) нөөэ0)| (d) |-ө»0| 
( 2) The curve of the even function is symmetric about the straight line «+--+ 
(a)y=X (yy. (c) XX (d)y=-X 
3 ) The S.S. of the inequality | 3 -2 X |< 1 in R is eevee 
(a) [1 »2] (b) ]t > 2 (c)R-]1 »2[ (d) R-[1 52] 
(4) The range of the function f : f (X) = 3 +02015 нн 
(a) л (b R- {2} (с) {2} (08-10) 
5 ) The S.S. of the equation | 2 X- 1 |= 5 in Ris еее 
(a) {3} (51-21 (с) Ø (d) {3 »-21 
( 6 ) The point of symmetry of the curve of the function f : f (X) = X?is- 
(a) (E 5$ 1) (b) (0 »0) (c) (1 30) (d) (0 51) 
(7 ) The domain of the function f : f (X) = = is + 
() 8-1-2»21 (b)IR- 1-2 0,2} (с) (d)«R- 14] 
( 8 ) The function f : f (X) = а^ is decreasing і 
(а)а=1 (b)a>1 (0)0«а«1 (Жа--1 
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(9у ЗЭ 3% 254 , then K = ener ere 


(а) 1 (b)2 (c)3 (d)4 
(10) If f 002 3X*? ,then f (X+ D x f О Sees 

(a) 27 (b) 81 (c) 243 (d) 729 
(11) If log 3=X slog 5 = у sthenlog 15 = ves 

(a) X y (b X-y (e) Xy «> 
(12) (35-22 *-? , then x; 

(a)3 (5-2 (c) 0 (d)2 
(13) The solution set of the equation : х3 z8linRis-—— 

a) 1-27 ›27} (6) {9 5-9} (c) {9} (a) {27} 
(14) 22-3 = 1 , then Хз езен 

(a)-3 (b)3 (c) 1 (d) zero 


(a) 1 (b)2 (c)-2 (d) zero 
Lim X?+7X+b 15, 


16 4 = then = +--+ ын 
шил x*-6x+8 2 
(8)-44 (b)7 (c)- 8 (d)8 
Lim y^ -32 
(17) 200, 3— S sse 
(a)31 y* (b)32 x 25 (c)64 (d)5 x 2* 
Lim X«x 
(18), ^77. X mei 
(a) zero (b)1 (0)2 (4)3 
" 2 4 
аө) Lim. (Зх 
°®\х°-3Х+2 
(4)3 (b) 9 (c) 27 (d) 81 
Li kx 
аб, gay p54 then m 
(a) 16 (b) 12 (c)7 (d) 4 
(21) In A XYZ > e =6 s then the length of diameter of its cireumeirele = -+++ length unit, 
(a4 (b) 12 (0)6 (d)9 
(22) In ДАВС : if 2 sin A = 3 sin В = 4 sinc »thena: b | с= eee 
(a)2:3:4 (bj4:3:2 (0)3:4:6 (4)6:4:3 
(23) The measure of the greatest angle of the triangle whose side lengths are 3 cm. » 5 cm. and 
7 em. is хөнөөх 
(а) 150° (b) 120* (c) 60° (d) 30* 
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(24) Triangle XYZ in which : Y = 6 cm. Z = 10 cm. » m (Z X) = 120° » then the perimeter 


of the triangle = += ст. 
(а) 24.72 (b) 26.3 (с) 28.88 (4) 30 

(25) In A ABC > if 4sinA = 3 sin B = 6 sin C 5 then m (4 С) = eee (to nearest degree) 
(a) 89° (b) 29° (с) 57° (4) 82° 


(26) If ABC is a triangle in which a = 4 cm. »b = 413 ст. ‚с =8 cm. »then sine of its 
smallest angle = е 


(a) 2 (b) 18. (с)1 (d) zero 

(27) A ABC in which a= 8 cm. . = 7 ст, ›с0$ С = i » then the area of A ABC = 5 cm? 
(а) 14 (5) 1443. (c) 8 (d) 2843 

Q8) In any AXYZ: X? « y?-2 Xy cosz- КЕ 
(a) x? (by? (с) 2? (4) 7. 


Essay questions 


Answer the following questions : 
[1] Find in R the solution set of : | Х-3|=4 


[2 | Find the domain of f : f (X) = log , (4-Х) 


e 
E rina: Lim —Х =8 _ 
х—»2 X*-5X6 


ТВ Fina: Lim 2Х-9_ 
xe [3 X47 


Ш Aswan Governorate |} 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) Vertex of function f : f (X) = (X—4)! +2 is one 


Aswan Educational Administration 
М.М: Yaqoub Language School 


(а) (-4 52) (b) (2 +4) (с) (43-2) (d) (4 52) 
(2) Lim, (3 ХАХА) ів 

(а) 3 (0) 12 (c) 9 (4) 6 
(3)13X-?24X-3 , then X 2 

(a) {9} (b) 1-3} (c) {zero} (4) {3} 
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(4) Domain of f : f (X) = Эг 

(4) Ё-121 (b) 8-1-2| (c)R-{2 5-2} (09 
(5) In A ABC which is drawn in a circle , then E meseeeeeees 

(a) at (b) a ес (4) пл 
(6) nn х?-х is ТИН 

(а) zero (b) со (c)— = (4)-1 
(7) ШААВС ›На=5 »b=7 ›с=8 ›Шеп м (Z В) = eee 

(a) 90° (b) 80° (c) 70° (а) 60° 
( 8 ) Diameter length of circumcircle of triangle ABC in which m (Z А) = 60° 

sas NS ст. is =... cm 


ТЭР (b) 243 (c)2 ШЙ 
(9) Lm doa ao cese 


(a)1 (5)-3 (c)3 (d)+3 
(10) Solution set of :| X| -320 sis v 
(а) =3 (b)3 (c)-3 (4) @ 


(11) Type of function f : f (X) 22- X? is e 


(a) even. (b) odd. 

(c) neither even nor odd. (d) increasing. 
(12) Monotony of function f : f (X) = (1) (dee 

(a) increasing. (b) decreasing. 

(c) increasing and decreasing. (d) constant. 


(13) Lim AC A ын 
ха X-a 
I 


a 


(а адат (c) na! - 
(14) In the opposite figure : 

Rule of the function is +- 

(00700-1Х-11-3 

(27009-3-1Х-41| 

(01700-3-1Х-1| 

(0100-11-Х143 


54 | 
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(15) In A ABC if m (Z A) = 30° anda = бст. » then 


sin B 

(a) 11 (b) 21 (c) 13 (d) 12 
(16) Lim x xc Бласт 

(а) 1 (b) 2 (c) 3 (d)4 
(17) In A ABC: b? с? а? = 

(а) 2 be cos А (b) 2ac cos B (c) 2bc cos C (d) 2 ab cos C 
(18) The range of the function f : f (X) =- (ХУ dg eis 

(a) өө» 0| (b) ]O s e[ (c) [0 ›==[ (d) ]-® 40] 
(19) If : log, (X) + log; (X+ 1) = 1 » where X ER › then X = «n 

(a) [-152] (b) {1} (e) {2} (d) {-2 51} 
(20) Lim (X+ ы 

(а) 15 (b) 16 (c) 18 (d) 17 
(21) Symetric point of the curve f : f (X) 23— es 

(а) (3 »-2) (b) (-253) (с) (-25-3) (d) (2 43) 
(22) log 515-- “ТЭРЭЭ 

(2 (b) 5 (o d (4-1 
(23) In AABC ifa:b:c=3:2:2 , ћепсоѕА = vees 

w4 A 00-1 ©3 (0-1 
(24) im I 

(a) 64 (b) 46 (c) 80 (d) 82 
(25) If f: 109 = 4 then f (4) = 

(a)1 (5 d (c)3 w4 

: 4х 

99 Ий р = 

(4) 4 (b) 5 (c) 1 (d) 2 
(27) Range of the function f : f (X) = X is e=- 

(a) R- {1} (b) R- {0} (с) В (4) R—{0 51} 


(28) The two curves of the two functions f : f (X) 22 X and 8:8(Х)- 1) intersect 
2 


(a) (-2 »0) (b) (0 ›-2) (с) (0 » 1) (d) (1 +0) 
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Answer the following questions : 


E rina: Lim (a= x 


E Use the curve of f : f Q0 X? to graph g : g (X) = X? — 3 From the graph deduce 
domain and its range. 


! 
Х-1 


E Use the curve of the function f where f (X) = to represent g where g (X) = f (X) +2 


Find: 
(a) Monotony of the function g 
(b) Range of g 


[4] Find the perimeter of A ABC in whicha=8 ст. » b-6cm.and m (Z С)=48° 


SECOND Examination models 


| моче! | Interactive test = [| 


ЇЇ Multiple choice questions | 


y 

Choose the correct answer from the given ones : 5 
ЕВ The range of the given function in the opposite x $ x 

figure is «m EE D, [2 5 

(a) {1} (b) {1 »-1} 8 

(1-1) (d)R у" 
E315? - 43-х uen xe еее 

w$ Е (b) 3 (с) i (d) хар, 
[3] Lim 2Х-3 

ra 

(a) 2 (b) zero ioi w4 


E in A ABC Jif 4 sin A = 3 sin B = 6 sin C » then m (4 C) = 
(a) 89° (b) 29° (c) 57° (4) 829 


Е) шААВС ›м (2 С) =96° 23 , а=7ст. › b=Iem. sthenc= 
(а) 7 (0) 9 (с) 13 


[ 6 | ИЕ: ® — R where f (X) = X? sthen the figure which represents the function f 


(a) (b) (c) (d) 


EB The solution set іп R of the equation : 22Х5-12х 2 6220 equals ese 
(a) (4581 (b) {2 53} (с) {16 52} (d) {1 54} 


(A: D Vti] BY (9U) oid аде LHL, wall [9 
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5 
Tin EB 38 
(8 | x 


х—0 


(а) 25 (5) 64 (с) 80 (4) 100 


Л The opposite figure represents the curve of 
the function f » then pun TOt ees 


(а)1 (b)-1 


(c) 2 (d) does not exist. 


1 The function f : f (X) = ах is increasing if ен 
(а)а»0 (5) а»1 (с) а= (4) 0«а«1 


Шигх-55216 s then log (x +) = 


(a) 1 (b 5-26 (c) 10 (d)5+246 
KE) ABC is an equilateral triangle » its side length = 513 ст. > then the diameter length of its 

circumcircle equals ее em. 

(a) 53 (b) 1013 (c) 10 (d) 5 


KE] log, 49 x log, 5 x log, 8 x log , 9 = а 


(4) log 100 (b) log 7 (c)log 5 (d) log 2 
110145 ml ess uei 

x—1 Х-1 

(a) 35 (507 (c) 42 (d) 1 


[15 | The solution set of the equation : log, Xx log, 3 =5 in Rig ereere 


(a) {32} (b) {5} (c) {3} (d) {2} 
GB in AABC ›м (2 A): т(4 В): т(2 С) 23:5:4 then с? а?=............... 
(a) Yo :2 (b)2:3 (с)4:3 


Ше opposite figure : 
The solution set of the inequality : f (X) « g (X) 


WE ЛҮҮ 
(а) {-4 50} (b) [-4 »0] 
(c)R-[-4 50] (d) +4 ,0[ 


—3À 
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ЇЇ The type of the function f : f (X) = —— 


(4) even. (b) odd. 
(c) neither odd nor even. (d) both odd and even. 
[19] Lim ДАН ана 
x= x 
+ 
л T3 : 
(а) (b) 1 (с) T (d) does not exist. 
3 
их? =8 then X= eere 
(а)2 (0) 4 (c) 8 (4) 9 
Lim Х”-7Х-46 2 
x—23x?-8X44 : ^ 
(а) = си (с) 7 / (4) 5 
[22 2338 25, епа 
(а)2 (b) 5 (8 (d) 10 
EE] In any triangle XYZ X2. y!-2XycosZz неее 
(a) x? (b) у? (oz (d)z 


тһе number of possible solutions for the triangle ABC where : т (4 А) = 60° 50:53 ст. 


а= S cm. i erem 
(а) 1 


(c) zero 


(b) 2 
(d) infinite number. 


251165 y -2-2 = | where a» 0 ›Шепа=. 


(а)1 (b)-3 


(c)2 (d)3 


»then the range of the function f is - 


(о) [1s (d) {-1 51} 


The length of AB 
(a) 6 
(c)8 


(b)7 
A 
(d)9 e 12cm. B 
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+ № 
[28] In A XYZ ; the expression zxy 


(4) cos X (b) cos Y (с) cos Z (d) sin Z 


Essay questions 


Answer the following questions : 


[1] Use the curve of the function f where f (X) = t to represent the function 
8:8 (20) = f (Х- 2) + 2 and from the graph determine the range and discuss its monotony. 


Brin: Lim Тах?+т 


—® 5 Х+2 


EJ Find the solution set in R of the inequality үа х?-12х+959 


Е From the opposite figure : find : 
(1 ) Lim, fœ% 


(2)f(-2) 


5 5432 22 


(3) Lim f Q9 


х 


(4) f (0) y 


| моче! (2 2 


| First | Multiple choice questions | 


Choose the correct from the given ones : 


(1 The range of the function f : f (X) 2| Xlis . єй 
(а)[0,[ (b) Jo «| (с) Le 50] (d) ]- ,0[ 


Li з 
(а) 1 (b)-1 (2 (d) < 


(b) 1 (c)4 (d) 20 


Final models 


Га р ДАВС › E =6cm. › then the radius length of its circumcircle = ++ cm. 


(а)2 (b)3 (c) 5 (d) 6 


{Е if f is an odd function and X f (X) + X? f C20 22 s then f 2) = - 


4. a x 
(а) 3 (b) 4 (73 (d)-3 
Ginaxyz t. 
a Y EY 
(a) cos X (b) cos Y (c) cos Z (d) sin Z 


[7 | If (х) 23 Х ‚ then the solution set in IR of the equation 
f (2.29 -28 f (X) + f (3) = zero equals 
(a) [1527] (b) (1 53] (c) (0 53} (d) {3} 


The logarithmic form that equivalent to the exponential form : 27 =12816зееееее- 
gi 
(a) log, 128 =7 (b) log, 7 = 128 
(с) log, 128-2 (d) log, 27 128 


Е The curve of the even function is symmetric about the straight line «+--+ 


(a)y=X (b) yy (c) XX (dys-X 
Шинлгмн, 8 288М өх sthen (:т:п= 

(8)6:8:3 (5) 3:6:8 (6)8:2:6 (4)6:3:8 
ÉllinAABC ,с=7ст. › m(ZA) = 70° » m(ZB)240* ,then bæ eee cm. 

(a) 37 (b) 48 (с) 84 (d) 7.3 


Wir Lim 2X 212 ,Шепа- 
х—а 3 


(а) = 12 (b) +6 (c)3 (d)-3 
KE) The range of the function f : f (X) = I equals «++--++ 
(a)R (biR- {2} (c) R- {-2} (1-1) 


ШШИгов3-Х » log7=y »then log 21 = eree 
(а) Ху (b) Х+у (c) X-y (d) 


Final examinations 


GB log, 5 x log, 3 x log, 16 = s+ 
(a) 30 (b) 15 (c) log 10000 (d) log, 240 
30 


О The curve of the function g : g (X) =X? +415 the same as the curve of f:f =x? by 
translation 4 units in the direction of --------------- 


(a) OX (b) OX (c) Oy (d) Oy 
Pi Бар Бы 

Шит Х-5 
(a) 4 DE: (c)4 w4 


@ The function f where f (X) = a* is decreasing on its domain if -+--+ 


(а)а=1 (b)a>1 ()0«а«1 (d)az—-1 


Шут 4+1. 
х—0 3x 


NEN 4 e 
(а) 7 (5) 3 (c)9 (d) 12 


[20] The solution set іп R of the equation : | X—7 | = 2 is ++ 


(а) (9 551 (b) {7 53} (9 (d) {3 5-3} 


@ Iff Q92z2-(x- 18 › then the figure that represents the function f is -- 


x х х, х х, 
2 -10 1 2 
ET 
3 
У 
(b) 
EE] If the perimeter of A ABC = 33 cm. > sin A+ sin C= 2 B sinB= 4 
> then AC = ст. 
(a) б (b)9 (c) 12 (d) 15 


—= 


Final models 


 ҥз@^+7 1| X , then ће value of X to the nearest 1 decimal place equals «нөөс 


(a) 28.3 (b) 38.3 (c) 3.8 (d) 28.4 
EJ Lim (5-3х2-3)- — 
(2) not exist. (b) 5 (c) ee (4)9 


EE] ABCD is a parallelogram » т (4 А) = 50° » ш(2 РВС) = 70° › BD=8 cm. 
» then the perimeter of the parallelogram ABCD to the nearest cm. = гөө cm. 


(a) 38 (b) 30 (c) 19 (d) 48 


ET] The solution set of the inequality | X — 1 | x3 is +++ 
(a) [- 2 »4] (5) ]- 2 ›4[ (с)]-2,4] (d)R-[-2 54] 


Œ In A ABC ‚› cos (A + B) = 


(a) cos C (b)— cos C (c) sin C (d)—sin C 

ET] In the opposite figure : Р 
М is the centre of the circle 
‚ВМ = 6 cm. › then AB =з cm. 
(a) 6 sin 50° (b) 12 sin 50° M Я 
(с) б соѕ 50° (4) 12 сов 50° - 


Essay questions 


Answer the following questions : 


rx =5+ 216 » find in the simplest form the value of log (= + х) without using 


calculator. 


[2 | Use the curve of the function f : f (х) = ES to graph the curve of the function 
x р 
8:5(Х)- == +3 >from the graph state the domain and range of g and the monotony 
and its type whether it is even » odd or otherwise. 


(x2) —91 


"ET 
Él Fina : Lim Xd 


63 


Final examinations 


ECTS ә 


ЕЕ Muttipte choice questions | 


Choose the correct answer from the given ones : 


Е Itf f (= 7**! then the solution set of the equation : f (2 X- 1) + f (X-2) = 50 
in IR equals еее 


(a) {1} (b) {1 5-1} (c) {1 5-50] «b {7 »—50] 
Ёїгїос3-х s log5z y › ћеп log 15 = ees 

(a Ху ШЕ (с)Х+у (d)X-y 

Lim 54x? 
en aa 

1 1+3 х Р 5 

(a) 3. (b) Ж сз (d) 5 

Шҥу(ху=5Х^›һеп f (72 =. 
TRUM 2 
(а)-2 (b) 5 (©) 55 (4) 5 


Е The domain of the function f : f (Х) = log, (Х-2)18 X» mA 
(a) 3 (b) 5 (0) 1 (d)2 


log 8 x log 16 
GB log 25 + CEP * 08 5 _ — M 
log 64 


(a) log, 16 (b) log, 25 (c) log 4 (d) log 10 


E m the opposite figure : 
If the perimeter of A ABC = 42 cm. » 
the circle touches the sides of the triangle 


internally »then : m (Z B) = eee 


(a) 53° 8 (b) 67° 23 (c) 36° 53 


[8] Lim Х-2 


x—2 X41 


(а) zero (b)1 (c)2 (d) ә 


—= 
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шиш == 
(а) zero (b)2 (c) оо (d) 1 


Ш Lim x^-3x«15. 
x—5 х2-10Х-25 
(a) does not exist. (b) zero (c)2 (d) 3 


| The included area between the curves of the two functions f : f (X)=|X+3|-2 
3g: g (X) = zero їз square units. 


(322 (b) 3 (c)4 (d) 5 


[12 | If log, у =X › then the exponential form is ~+- 
(a) ye X3 (xe y? (9 Х=37 (9) у=3* 


KE 1f f is an odd function on [- X » X] > then (= X) + f (X) See 
(4) 2Х (b) undefined. (с)-2Х (d) zero 


E in A ABC ,іг2 sin A=3 sin B-4sinC › then a:b: € = нение 
(4)2:3:4 (0)4:3:2 (с) 3:4:6 (d)6:4:3 


їйї __ V MM 
x—2 2+3 Х-10 


(a) 18 (» 8 Os OF 


@ The radius length of the circumcircle of the triangle ABC in which m (/ A) = 30° 
за= 10 cm. equals -++--++ 


(а) 10 ст. (5) 20 ст. (c) 5 cm. (4) 40 ст. 


x » X22. А 
is decreasing on the interval -- 


aK? e Хий 


(a) Jo 52[ (b) ]- »0[ (c)R-[0 52[ (d) 0541 


The function f : f (X) = | 


[18] The solution set of the equation : log « 81 =4 in R is + 
(a) {-3} (b) {3} (о {3 »-3} (a) {9} 


[19] The solution set of the equation : | X + 2| 2 - in R is ее 
@)@ ъй (с)]-,—2[ (4) ]-=,-2] 


вул вази АА) od ate cts; за] | 65 
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E The measure of the greatest angle in the triangle whose side lengths are 3 cm. » 5 cm. 


»7 cm. equals зз 


(a) 150° (b) 120° (с) 60° (d) 30° 
Gi m the opposite figure : А 

If CD = СВ = бст. 

s then tan Ө = 

as 4 

(2 (b) 3 

wot (4)2 
[224 f= x 2? then the graph that represents the function f is 


(a) 


[23] The rule of the function shown 


in the opposite figure is f (X) = 


(а) (X-2)? +1 (b) -(X-2 +1 
()-(X-17 +2 () CX 1?«1 


Е In AABC › а? +5? - c? 
(a) cos А (b)abcosC (c) cos C (d)2abcosC 


5 2 
[25] The solution set of the equation : X3 = 25 in R is =e- 
(a) {5} (b 155-5] 


tc) {125} (d) {125 ,— 125} 


——] 


[26] Tn the opposite figure : 


x—2 

(а) zero 

(b) not exist. 
(c)2 

(d) 1 


Final models 


111 The number of possible solutions of A ABC in which а = 8 cm. »b = 10 cm. 


»m(Z A) 242? ig «m 


(a) 1 (0) 2 
E In the opposite figure : 

OD areon cm. 

(а) 6 (5) 7 

(c)8 (d)9 


Essay questions 


Answer the following questions : 


x xl 
@ Prove that : 29 = 3 
3 x (18) 


à 


, 


Ix 
E Graph the function f : f (X) - i 
x 


of the function and discuss its monotony. 


(c) infinite number. (d) zero. 


Xs0 
X20 


» from the graph state the range 


Erina: Lim 05063 
+3 


EJ Lim 5Х-10 
x—2 4X-8 
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ETE 2 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


: 7 
EB Lin Xt s neen 
27-250 Xu] 


(а)-2 (5 (c) 1 (4)-1 


2 
Bin aasc ,—— = T 


(a)cos A (b) cos B (c) cos C (d) sin A 


El rne solution set in IR of the inequality : | X— 1 | = 3 equals нөөс» 


(a)R— ]- 2 4[ (b [-2 »4] (c) R- [-2 54] (à) ]- 2 » 4[ 


O Lim Xx... 
х—-1 Х?+1 


(a) zero (b) E (c)-1 (d) does not exist. 


E The radius length of the circumcircle of A XYZ in which X = 20 sin X cm. 
equals --- 


(a)5 (b) 10 (c) 20 (d) 40 


[ 6 | Which of the following functions represents an increasing exponential function on its 
domain IR ? 


Я x 
(a) y 23 (1.05)* (6) у=3 (1) ©y=3+05 (dy =(0.05)* 


E The solution set of the equation : log 5 X=- 1 in R is ee 


(9145) 091451 (c) {1} (d) {50} 


[8] The measure of the smallest angle іп A ABC in which а= 8 ст. » Б=7 cm. sand its 


perimeter is 21 cm. approximately equals зз 


(а) 32° 34 (b) 42° 34 (с) 36° 34 (d) 46° 34 


68 | 


[9] 15 X217 s then the value of X to the nearest two decimals equals «нөөс 


Final models 


(a) 1.34 (b) 1.32 (c) 1.76 (d) 1.67 
7 
т ены 
@ h—0 4h 
(a) 336 (b) — 336 (c) 623 (d) — 633 


[11] Tf the curve of the function f : f (X) = log, (1 — a X) passes through the point (1 ' 


3) 


B NR 
(а) 3 (b) 2 (c) 4 (4) 8 
4 
The solution set of the equation : X3 = 81 in is -- 
(а) {27 ,- 27} (b) {9 ,-9} (c) {9} (4) {27} 
x 
Lim (2^ _ 
Bo X+7 
47 (b) ee (e) 1 (d) zero 


& In the opposite figure : 


If BC = 10 cm. » then the perimeter of A ВОС = “om, 
(a) 60 (b) 62 
(c) 64 (d) 67 


{9 їг35-2-23Х-2 y then X= oes 


(a) 3 (b) -2 (c) zero (d) 2 
(16 The domain of the function f : f (3) = m 5 ise 

(a) {3 »-3} (b) [-3 +3] (с) R-[-3 »3] (4) R-{-3 53] 
[17] The vertex of the curve of the function f : f (X) = (=x +3 is --- 

(a) (2 »3) (b) (2 »—3) (с) (=2 »3) (4)-25»-3) 
prs 

(a)4 (b) -3 (с) -4 (4-2 
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[19] The curve represented in the opposite figure is 
symmetric about the straight line whose equation is зс 
(a) X20 (b)yz0 
(c)y=-2 (4) Х-2 


E If Z A supplements Z C › then cos А + cos C = 


(a) 1 (b) zero w4 (d)-1 
ТЕШЭ X nan 
x—.0cos3X 
(a)5 (93 (c)2 DE 
[22] If log, X=4 , then the exponential form that equivalent to it is «== 
(a)2*=4 (b x= 24 (с)х?=4 (d)4%=2 
atb_b+c_c+a баена 
rir ij ^d = у then cos A = 
4, 3 19 28, 
(a) 5 (b) 7 (с) 35 (d) ii 


Тре solution set of the equation : (lo; 29? – 2108, X23 in IR is зз. 
£2 E; 
(a) {16} (b) {8} (e) {8 50.5} (d) {16 50.5} 


E If g is a real function whose domain is [- 2 3] › then the domain of n : n (X) = g (X- 2) 


(а) [-2 »3] (b) [-4 » 1] (е [0 55] (а) 

E 1f the radius length of circumcircle of A ABC equals 3 cm. 
and sin A + sin В + sin C = 2, then the perimeter of triangle ABC = Cm. 
(a) 6 (5)9 (с) 12 (d) 24 


(2111 f (X) = ——— sthen the graph that represents the function f is -+ 
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ET] In the opposite figure : D А 


ABCD is а parallelogram 
эт (4 ABD) = 80° , ВО = 7 ст. 4 Sem. 


АВ = 5 cm. » then the perimeter 
of parallelogram = to the nearest cm. 


(a) 25 (b) 26 (с) 29 (d) 30 


| Second | Essay questions 


Answer the following questions : 
md. Lin 9X^-19 
[1] Find : xoa Xl 7 


-Х5 00 
[2] Graph the function f : f (X) = » from the graph find the range and its 
» X20 


type whether it is odd » even or otherwise » and discuss its monotony. 


Е if f 09 22; find the value of X which satisfies : f (X+ 1) - f (X1) 224 


Eg Lim _4x°+5 _ 
x—9 gx5ex*-2 


| Model o-n 


(215 Multiple choice questions | 


Choose the correct answer from the given ones : 


w B (b) 1 (c)2 (d) x 


 ҥзХ^+!—7Х+! ,аепз 7 = 
(a) zero (b)3 (c)2 (d)! 


(0-1 (b)1 ()2Х-7 (4)7-2Х 


Ё The solution set in IR of the equation : |2 X - 4| 2 | X & 1 | equals гөө 
(a) {1} (b) {5} (011551 (d) Ø 


Далы 
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[5| The domain of the function f : f (X) = |x- 2is 


(а) (b) {2} (о) [2 ,=[ (d) ]2 sf, 
Lim VPH 

х X-2 

(a) 4 (b) 5 ()- 3 (d)2 


E in AABC ,ifm(Z А) = 30° » Б=15 Зет. » m(Z B) = 60° 


a then a = ++... ст 

(а) 30 (5) 45 i15 nii 
U Lin o.5x?.35 нө. 

(a) does not exist. (b) 5 (е фи 


The domain of the function f : f (X) = 5 is 
{4} (b {5} (OR (d) R-{5} 


OD ir f (a) = 2" 5 then log, f (a) = «m 
(а) 2 (b) f (a) (c)a (d) х: 


E From the opposite figure : 


bim ШОГ 
(a) 1 (5) 3 
(c)-1 (d) does not exist. 


(B Lim (2х2-3)--- 


(а)2 (3 (c) 5 (d) 7 


ЇЕ From the following functions » the even function is f : f (X) = еее 


(a) sin X (b) sin 30° (c) X cos X (d) X? + tan X 
Ш mnAxvz.2xzx-————— =Х2+22-у? 
(а) cos X (b) cos 7, (c) cos Y (d) sin Y 


—= 


Final models 


2 
Wir Lim Х+кХ+т з ,menkemz-——— 


X—-1 xl 
(а) -4 (b) -5 (с) - 8 (d)-9 
2 
Л The range of the function f : f CO = x d 18 e 
(а) Ж (b) R- {0} (c)R-{1} (a) R-{2} 
mrt- pte = RUE s then cos A = vrs 
wt DE (o) 19. (d) 


[18 | The number of possible solutions of the triangle ABC : m (Z A) = 47° ,az4cm. 
s b = 6 cm. equals ............... 


(a) 1 (b) 2 (03 (d) zero 


Шило -2-ex- 1 , then the graph that represents the function f is «+--+ 


(a) 


EI) The S.S. of the equation : log y (X+ 6) =2 in Ris сс 
(a) {3,-2} 043} (01351) (à) {6,1} 


E] А man deposite L.E. 12000 in a bank that gives yearly interest 13 % 
»then the sum of money after 10 years approximately equals L.E. +--+ 


(a) 40735 (b) 38735 (c) 36049 (d) 46030 


In ALMN »m(Z L) 2 30° ; MN =7 cm. sthen the diameter length of the circle passing 
through its vertices equals сс 


(a) 7 cm. (b) 3.5 cm. (c) 14 ст. (d) T cm. 
2 


The solution set of the equation : 2 x? = 16 in Ris ЕН 
(а) {2} (91-21 (c) {2 ,-2} (à) 14 5-4) 


(г edle Y | Coa) cR ale LoL, yalsdl | 73 
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ET] The curve : y 23 (X — 5)* +7 under action of translation 3 units in the positive direction of 


the X-axis and one unit in the negative direction of the y-aixs is the curve ==- 


(aby =3 (X+8)? +6 (b) y=3 (X-8)? +8 
(c)y=3(X-8)? +6 (d)y=3(X+8)} -6 

Е In the opposite figure : 
BC =7 cm. ım (ŻA) = 120° AB «AC nm 
s then AC = нө“ ст. 
(4)5 (9) 3 £ хөн 
(0)8 (d) 4 


1 1 1 = 
Tog, Хул + Tog, Xyz * Tog, Xyz- 


H3 The simplest form of the expression : 


(а)2 (Юу (с) 1 (d) X 


@in any triangle XYZ » XY : YZ = eee 
(a)sin X:sinY (Б) sin Y: sinZ (с) sin 4: sin X (d) sinZ : sin Y 


[28] If the curve у = f (X) represents a real function » then its image by translation 5 units 
vertically downward is g (X) = 


(a) f (x-5) (b) f (X+5) (c) f (3) 5 (d) f (X)-5 


| Ѕесопа | Essay questions 


Answer the following questions : 


[1 | Showing steps + find the solution set of the equation : 


31Х-1:4х 3X 49 20 5 where X is а real number. 


Air the function f : f (X) = d » then find the domain of the function f and the coordinates 


of the symmetric point of the curve of this function › then find in R the solution set of 


the equation : f (4) =4 


: -2 
ша: Lim 1X*4-2 
Ека: Lim x 


74 | 


Final models 


(3 Study the opposite figure , then find : 
DfA) 
(2) Lim f 09 


| моче: | 6 n- 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 
2 
GB Lim 4 +7х+6 _ 15 зва eit 
х—4 x?-6x4+8 2 
(а)-44 (b) 7 (c)- 8 (d)8 


ть vertex point of the curve of ће function f : f CO = ХОР S decies 
(a) (3 »0) (b) (0 ›3) (c) C73 50) (d) (0 »—3) 


ED if log, (X 2) — log, (X — 1) = log, 4 > then X = v1 
(а)-2 (b) 2 (c) 1 (d)-1 


[а | All the functions defined by the following rules are odd except -+--+ 


(a) f Q0 = tan X (bfQOscseX (of Qoo 728 (d) f (X) = cos X 
йй MN 

Blin- 
(a) zero (b)1 (с) does not exist. (0)-1 


a 
(if x? = 64 » then X 2 ———— 


(a) 512 (b) 16 (c)4 (d)2 


ЕЙ The area of the circle passing through the vertices of the equilateral triangle ABC whose 
side length is 9 cm. equals --------------- cm? 


(a) 950 (b) 943% (c) 27% (d) 81 3 


[5 
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[ 8 | If f (X) 23 X ‚ then the solution set in R of the equation : f (X - 2) + f (X— 1) = 36 


equals «m 
(a) {9} (b) {4} (©) {2} "TO! 
Lim ЖХ? а 

h—o h T 

(a) x? (7 x$ Gin т 


 шлААВС 5a? + 62 — с2 =... 
(а) cos A (b)abcosC (c) cos C (d)2abcosC 


[11] The curve р (X) = | X + 3 | is the same as the curve f (X) =| Х| by translation 3 units in 
the direction of - 


(a) OX (b) OX (c) Oy (d) Oy 


[12 | The solution set of the inequality :|3 -2 X| < 1 in R is не 
(a) [1 52] (b) J1 » 2[ (c)R- ]1 »2[ (d) R- [1 52] 


[13] If (2 , 3) lies on the curve of an odd function › then the point «e lies on the curve of 


the same function. 


(а) (-2 ,– 3) (b) (2 »—3) (с) (-2,3) (d) (3 »2) 


@ The point of symmetry of the function f : f (X) = oat ise 


(4) 151) (b) (251) (с) (152) (d) (0,2) 
im 2X-4_ 
lim гэн mee 
(a) 1 (b) 2 (c)-2 (d) zero 


(16 The range of the function f : f (X) = = аА P әенины 
(a) IR (b) R- {2} (о {2} (d) - {0} 


0 
[17] The range of the function f : f (X) = | 


(a) {1} (b) {0} (c) R (4) 10511 


—%| 
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ть radius length of the circumcircle of the triangle XYZ in which : 
X-23cm. › у=5ст. » #=7 cm. approximately equals + cm. 
(а) 6 (b) 8 (c)4 (d) 2 


[19] In the opposite figure : 


If the perimeter of A ABC = 42 cm. and the circle M is 
the inscribed circle in И » then m (4 A) =- 


(a) 53° 7 (b) 67° 23 
(c) 36° 53 (d) 22° 37 


 к5х-3=43-Х , then X= eee 


03 (b)3 DE (d) zero 
E) the numerical value of the expression wea equals еее 
(а)2 (5)8 (с) 80 (d) 72 
EA in ADEF «m (2 D) 280. , m(ZE)=60° sif f = 12 ст. › then d = om, 
12 sin 80° 12 sin 80° 12 sin 40° 12 cos 80° 
(8) ^ dn 40° (b) in 60° ©) изо (4) s 40° 
Lim @X+D@X- L 
we Q X3» 
(а)4 (b) 32 (с) 1 (d) 8 
Lim. b= L onmino 
gir Lim xip75 then b= 
(a) 5 (5)- (01 (d) 10 
E In A ABC 5 if = (с а)? + са › then т (2 B) = ee 
(a) 30° (b) 60° (c) 90° (d) 120° 


The absolute inequality that represents mark of a student from 50 to 70 marks 18 = =Ä 
(a)|X-20|< 10 (b)] X-60|« 10 
(c)|X-60|< 10 (d)|X-20|< 10 


AnA aBC s cos (A + B) = ree 


2 2 
а?+ьЬ?—с* a?+c7—b? b? &c?—a* с?-а2-Ь? 


245 24 


(4) 
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ET] In the opposite figure : 
AD // BC AB 24cm. »m (4 DAC) = 40°, m (Z B) = 60° 
» then the length ОАО eene ст. 
(ais (b)3 
(022 (94 


| Second | Essay questions 


Answer the following questions : 


Е Graph the curve of the function f : f (X) =|Х+2 |+ 1 and deduce its range and discuss 


its monotoncity and its type whether it is even » odd or otherwise. 


Е ға: Lim (fx?«5x- x) 


E Without using calculator find the value of : 


log, 3 +5 log, 5 + log, 27 - log, 125 log, 243 


ЕЗ Find: Lim ^^ — 
ROR жыша? 


| моче |7 з 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


GD The range of the function Taf SS [RI нне. 


(a) [0 »«| (5) JO ›=[ (e) Le 50] (d) ]- «9 5 of 
a _ sinA 
Е m AABC , а= —— 
(a) sin B (b) sin C (c) sin A + sin B (d) sin A + sin C 
EB in AABC ;ifsinA-2sinC › BC=6cm. › Шеп АВ = — cm. 
(a)2 (b) 3 (c)4 (d) 6 


—3 


Final models 


4 

E3 The solution set in IR of the equation : X х3-10х3-9- 0 

(a) {1 +27} in {-1 51} 

(е) {+151 527} ib {-1 51 5-27 527} 

Lim aX хан 1 
Bs ых... 

[E (by) + (с)1 (d) does not exist. 

°з 
Е ғ Yx? =4 , then X=- 

(а) 8 (b)-8 (с) =8 (4) 4 
GB in A ABC sb? + с? 22 =2 BEX нее 

(a) sin (90° — B) (b) sin (90° — A) (c) cos B (d) cos (90? — B) 
GB Lim 4-5 8 Үхэл 

х—1 1-X? 

(a) 16 (03-16 (0-5 D 


(Е If the radius length of the circle passing throught the vertices of A ABC equals 6 ст. 
» then IA — M Si. 


(а) 12 (b) 6 (с) 18 id) 24 


(10 The solution set of the equation : (log, y? -7 log y +12=0 in Ris еее 
5 5 
(a) {25 › 125} (b) {25 5625} (0 {5 605 — (25.65) 


[11] The solution set of the equation : | X | +3 = 0 in R is v 


(a) {3} (hy {-3} (c) {0} ub o 
— —Àá — 
Lima =F a = 
(Bi Lim = -- 1 епк 
(a)2 (b)-2 (c)4 (9+2 
[13 | If f is an odd function » then T эн е 
aL B iul 5 
(a) 4 (b) 2 (с) 2 (4) 
Él in AXYZ »X 25cm. :y 27 cm. »m (Z Z) = 65? › феп z approximately equals «нөөс, ст. 
(a) 7.6 (b) 67 (c) 7.8 (d) 8.7 
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[15] If log, X=3>then log. 22e HH 
(a)2 (b) + (51: 


[16] The rule of the function represented іп the opposite 
figure is f (X) = es 
(а) (X-2 +1 
(b) - (x- 2? +1 
(c) -(x- 0? +2 
(d) X132 


Ш The solution set of the equation : |2 X- 1 |= 5 in R is «+--+ 
(a) (3) (51-21 (с) д (4){3,-2} 


Х-4 >» Ха4 
лох = is symmetric about the straight line X = 4 
go) , X«4 


» then the function g is =- 


(a) an increasing function. (b) a decreasing function. 
(c) an even function. (d) a constant function. 
Lim @Х+2#% ы 
эж хаах? 

4 1 
(a) 3 (b) 3 (c)2 (d)4 


[20] The domain of the function f : f (X) = E a is 


(a) {3 ,-3] (b)R-{3 5-3} (c)R-{3} (d)R 
i 1 
B Lin (— + 1)= 
(а)2 (b) 1 (c) zero (d) ee 


The solution set in R of the equation : X 7-6 X +9 =91$............... 
(а) [-6 512} (b) {12} (с) {-6} (a) {6 »- 12} 


iF the curve of the function f : f (X) = log, (1 — а X) passes through (+ j= i) 
athen а= е 


(а)3 (b) 2 (c)4 (d)8 


—= 


Final models 


Ein A ABC sif b = с › then cos С = 


gy 8 b ,2b 2b 
III 09-55 (c) ^c- (9) = 
EE) The solution set of the inequality |2 X € 3| 57 in із... 
(a) ]- 5 ,2[ (b) ]-2 5[ (о) [2 »5] (d) [-5 »2] 
26 Lim (1— cos X + sin X) = эннөнөөн 
me 
(а)-1 (р)2 (c) 1 (d) zero 


E] ^ ABC in which a = 4 cm. »b= аз ст. ‚с =8cm. » then sine of the smallest angle 


measure in it = «m 
3 
” 1 ТЕН (е) 1 (d) zero 


ААВС 5 Ем (2 С) = 60° › a?+b?-— с? =Каь then К = e 
w4 (b)2 (c)1 (d)- 1 


Essay questions 


Answer the following questions : 


[1] Without using the calculator » find the value of : 


log, 35 +5 log, 5 + log, 27 — log, ES - log, 243 


B Fin: Lim, 2X-3 _ 


-- оо 3 
5 1125 7-5 
> Х«0 


x? 
a Graph the function f : f (X) -| and determine the range 
X › X20 


and monotonicity. 


Lim .(X*27-4 
x—o Х+Х 


OVID ed] Әү codes) OW uv Lol, БАЙ | 81 
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мос ----г 


| First | Multiple choice questions ] 


Choose the correct answer from the given ones : 


Его, x «3 s Шеп X= 


(а) б (b)2 (c)9 (d)8 
2 Lim 64 EX 7 mie 
—0 
(а) 64 (b) 16 (c)8 (d) otherwise. 


[Е] The diameter length of the circle inscribed in an equilateral triangle whose side length is 
413 ст. equals сз: ст 


(a) 293 (9413 (c)4 (d)8 


її it y = f (% is a real function › then its image by translation 2 units right is g (X) = ен 


(a) f (X 2) (b) f GC 2) (є) (0+2 (d) f 09-2 
[5 | The number of possible solutions of A ABC where m (4 А) = 60° 5 b=3 cm. 

a= $ С. is өөөөөөөө 

(a) 1 (b)2 

(с) no solution. (d) an infinite number of triangles. 


небы à 
Lim Х2+Х 
X—+zerm X 


(4) zero (b) 1 (c)2 (d)3 


[1 | If f (X)= 5* , then the solution set in R of the equation : f (X) + f (X— 1) = 150 


equals NO 

(91081 {5} (c) {2} (9) {3 55} 
Om Aasc ‚соз (А + В) = cireres 

NET " ERAS od 4 2-2-8 

ра PI eae “Бэлэн a 


EJ The vertex point of the curve of f : f (X) =X? + 115............... 
(а) (1. 20) (b) - 1 +0) (с) (0-1) (d) (0 »— 1) 


—= 


Final models 


D Lim X-7x«. soii 
х—3 Х-3 


(a) 1 (b)-1 (c) -2 (d) 7 


E The domain of the function f : f Q9 = —3— equals -+--+ 
[x4 
(а) [-4 »=[ (b) ]- ,4] (c) +4 | (d) ]-e s 4[ 


Е ш the opposite figure : 


If AC = 20 cm. | 
›1һеп the perimeter of A АСМ = ст. 4 
(4) 416 (b) 43.5 А S 
(c) 45 (d) 47.5 

KE log 2 410252 еее 


(a) 1 (b) log 7 (c) 10 (d) log 5 


[14 | The domain of the function f : f (X) = ү 9-Xis е 
(а) (b) R- {9} (с) ]-›9] (d) [9 eof 


E mAABC ›с= 19 ст. » m(ZA)=112° » m(Z В) = 33? › then the area of A АВС 
to the nearest em? equals +--+ cm? 


(2) 64 (b) 128 (c) 185 (d) 159 


[0 The solution set of the inequality : | X|- 1 2 0 in Ris eer 


(0 Ё-1-191| (b) ]- 1 »1[ ()R-]-11[ (d) [71 »1] 
ои: нана 
D Lim |= 
7 E dl Л: 
(a) 1 (0)-1 (с) 2 (0 3 


im /3X?«2x414 
[18] Lim ED. Hiis 
e х?-3х+2 ) 
(а) 3 (b)9 (c) 27 (d) 81 


[19] Which of the following does not equal бр) ? 


(х) w Ye («ех (a (х5) 
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ИЛ if the function f is even in [c od] thence +d = eere 
(а) 2с (b) 2d (с)с-4 (d) zero 


Elit = s then X E «M 


(а) {27} (b) {27 ,-27} (c) {1} (4) @ 


2 
2-а-2 
1(1) 3-5 21 wherea zero s then a= 


(a) 1 (b) -3 (02 (d)3 


[23) Which of the functions defined by the following rules represents an exponential 
function increasing on its domain R ? 


(a) у= 3 (105)* (9 y= 4 (Б^ ()у=3+(0.5)Х (d) y=(0.5)* 


Е m A ABC sif 2 sin A =3 sin B=4 sin C › Шепа: В: с= өөө 
(4)2:3:4 (0)4:3:2 (c) 3:4:6 (4) 6:4:3 


Я it Lim 2X = 12 ,thenaz «e 


(a) +12 (b) £6 (c)4 w4 
| х|+|х-з|=з then X (X3) zero Е 

(а) < (6) > (с) < (4) = 
лк ›ИХ=у › Шеп cos X = 

(а) ir (b) s ©ту «n zr 


ET) The perimeter of A ABC , in which b= 11 cm, sm (Z A) = 67° » m (/ C) = 46? 
equals еее (to the nearest cm.) 


(a) 22 (b) 38 (c) 31 (d) 27 


Essay questions 


Answer the following questions : 
[1] Without using the calculator find the value of : 


log, 54- log, Ё + log, = 


—= 


Final models 


2 
Ell rina: Lim X=5* 
2—5 dx +4-3 


Е Graph the curve of the function f : f (X) = (X + 2)° + 1 and from the graph deduce the 
range and its monotony and its type whether it is even » odd or otherwise. 


п Lim sx AN 2-3 
кы Таш а 


[| мове! n 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[1] The solution set of the equation : log, » 125 =3 in R is өөө, 


(a) {5} (b) {3} (c) Ø íd) {2} 
[2 | A LMN in which m (Z L) = 30° , т = 9 cm. has two solutions when Bin cm. 
(а) 6 (b) 10 (c) 11 (92 


E If4= log, X » then the equivalent exponential form is ............... 
(а) Х2-4 (b) x^22 ()Х-2 


ua The domain of the 
function represented 


by the opposite figure is ............... 
(а) [0 > ef (b) 10 > eof, 
(с) Le ›0[ (d) Jo »3[ 


E r f : к R where f (X + 1) - f (9 2 X- 1 sthen f (10) - (9) = 
(a) 1 (b) 9 (c) 8 (d) 18 


(а) = (b) 1 (c) zero (d) does not exist. 


[в 
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ЇЕЛ The image of the curve f (X) = Х| 5 by translation 3 units in the direction of OX and 
5 units in the direction of Oy 18 eee 


(a) 009-1Х-31-5 (57800) =1Х- 31| 

(c) g()=|X-3|-10 (d)g(X)=|X+3] 
Eg Lim VAX a T+ 3X _ — M 

i-— DY 

DE DE. DE 4 
@ ть solution set of the inequality :| Х-1|«-2 in R is зе 


(a) ]- 1 »3[ ()R-[-153] (0 ]-2,2[ (4) @ 


El m AABC эс (a cos В + b cos А) = еее 
(a) а? (b) b? (с) с? (d) 2c? 


[11] ABCD is a parallelogram in which: AB 29cm. » ВС= 13cm. › АС=20 ет, 


» then the length of BD equals tiem ОШ, 

(а) 10 (b) 5 (c) 18.5 (d) 20 
(93 tt the domain of the function f : f (X) =——2 — is R- {3} 5 then k = oss 

X*-6X+k 
(а) 3 (b)-3 (c)9 (4) 59 
3 

Lim d 5-8 адаг 
B Lim X-4 

(4) 96 (bi 48 (c) 32 (d) 16 
к; (X)= DU »then the range of the function f is «e 

(a) {1} (b)R (e) [- 1 » 1[ (d) {+151} 


ЇЇ The solution set of the following equation in  : log, X— ZA = 2 equals ... 
2 log 


2 
9141 (b) {8,2} (8541 (d) {2} 
9 9 
1 61:25:50 йл ИН 
Юн 
(a) x? (b) 9 x8 (с) zero (d) does not exist. 


Dog, 15 = logy 5:8 ne 
(a) 3 (b) 1 (с) zero (0)-3 


—= 


Final models 


KI if ABC isa triangle in whicha =4 ст. , b= аз cm. > с= 8 ст. , then sine of its 
smallest angle equals +++- 


w4 (b) — (c)1 (d) zero 


KE itx 526 , then log ($+x)= хөвөөнөө 
(а)1 (5)5-216 (c) 10 (45 +2{6 


[20] Which of the functions represented graphically as follows is neither even nor odd ? 


(a) 


EI] In the opposite figure : 
If tan (Z DEC) = 3 »then the radius length of 


the circumcircle of A ABC = Сї. 
(a) 9 (b) 5.7 
«43 (d) 3.75 


i xe di | ШИНЕ: 
7] The solution set of the equation : fog, X ET DAR vieni 


«a {fo} (91-16 } єє) (6--16) | «tel 


12311) 52-9 s then X C 
(a) (-81581) {27,27} — (01-959) wB 


И} In the opposite figure : 


FOG Seere 


1 
Х-1 


1 
1Х-11| 


(0)|х2-1| (d)|x-1/? 


(b) 


(a) 
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BJ Lim (x 45x?«5x)- 


(а)2 (3 oF 4 
ED In A XYZ 5 if sin X 22 sin Z » YZ = 6 cm. › еп the length of XY = em. 
(a) 12 (b)2 (c)6 (d)3 


EI) In AABC › На=4 ст. b =7 cm. »m (Z C) = 120° › then the area of 


the triangle = + ст2 


(973 (b) 1413 (с)7 (d) 14 


ET] In any triangle ABC › cos A = -------------- 
(а) – (cos В + cos C) (b) cos B - cos C 


(c) cos (В + С) (d)— cos (B + C) 


Essay questions 


Answer the following questions : 


[1 | Graph the function f : f (X) E 2-4 X 4 and determine its range and discuss its 


monotony. 


[2 | Graph the curve of the function f : f (X) = X? — 5 and from the graph discuss the 
monotonicity of the function and show its type whether it is even » odd or otherwise. 


Е Fina : Lim cC 


PEE 


[4] Study the opposite figure ; then find : 
(1)f (0) 
(2) pum foo 
(3)7(2) 
(4) Lim f% 


шиг 


Final models 


ЕД| минре choice questions | 


Choose the correct answer from the given ones : 
E The solution set of the equation log, (X — 4) + log, (X+ 4) 22 in КіБ... 


Interactive test Р 


(a) {5} (b) {5 5-5} (о {3 »-3} (d) {3,5} 
lim Cea a s 

х—0 хх = 

(а) zero (5) 2 (c) 4 (d) 8 


Е If the ratio among the measures of the angles of a triangle is 8 : 3: 1 »then the ratio 
between the longest two sides in the triangle is «=+ 


(ay 3:2 (b) Yo :2 (c) 8:3 (4)8:5 


w4 (b) 4 (c)2 (d)4 
а b 
E 152: - 4^ i then :9* «167 8 
(2) 7 (b) 12 (c) 20 (d) 25 
1, 3к|Х|- A 
Bilin = 6 s then k = е 
(a) 6 ( 3 (c)8 (d) 3 


[7] If f (X) = X? s then the image of the curve of f by reflection in X-axis and translation 
3 units in the direction of OX and two units in the direction of Oy is «m 


(a) -(x-3P -2 (b - (X39 +2 
(c) -(X 4 33-2 (à - [Gc 3 +2] 


WB ip 2% =1 y then X= с 


(a) -3 (b) 3 (c) 1 (d) zero 
log X 
Giracr'-{i}.x,yer* slog, y #0 » then ее = 
(а) log, 25 (b) log, (X-y) (9 ов, X-log y (d) log, X 


(Y: V egli] o Y Самым cd tute ce; wall | 89 
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1 1 — 

v. 30 "108, 30 * log, 30 

(а)1 (b) log, 5 (с) log 30 (4)30 
Gin A ABC ,ш(2 А) = 112° , m(ZB)233 , с= 19см. 

> then b to the nearest ст. = «ee em. 

(a) 16 (b) 17 (c) 18 (d) 20 
 ҥ2^=—20 > n«X«n«lsnisaninteger » then n = өөө, 

(1)4 (625 (c)6 (d) 10 


in AXYZ > у? 4+72-Х2=2 Ух өөөөөөөө 


(a) cos X (b) sin Z (с) cos 2 (d) sin X 
И.Н, 

х—1 2-1 

GU 1 (b) 5 (c)6 (d) 3.5 


rhe exponential function whose base is a » is increasing ЇЇ 


(и)а>0 (Б)а>1 (с) 0 <а<1 (Фа=1 
Lim 5-32 
x—2 x*-16 5 5 
(2 i» 20 (eT (d) 3 
Шу is an odd function » a € the domain of f 5 then f (a) + f (= a) = зе ее 
(a) 2 f (a) (b)2 f (- a) (c) zero (d) f (a) 
ЇЇ The solution set in IR of the equation : 1Х-31-19-2Х | equals +з 
q q 
(a) {4} (b) {4 56} (c) {6} (b {2 » 6} 
2Х-3 , X>3 
ЇЇ The range of the function f : f (X) = S eem 
9 » X<3 
(a) {3} (b)R (c) ]9 >f (d) [9 е 
И) Diameter length of the circumcircle of equilateral triangle whose side length 1013 ст. 
equals «өнөө em. 
(4)5 (5) 10 (с) 15 (4)20 
12 
Lim (Х-1у)7-1 " 
ит х 
(а) 1 (5)6 (c) zero (d)12 


Final models 


[22| If the area of A ABC is "X" and the radius length of its circumcircle is "т" 


(b) cos А (c)1 (d)r 


(a) 1 (b) 7 (c) zero (4)2 


EI] If L 5 M are the roots of the equation : X? - 4 Х+4= 0 » then log, L + log, M = vs 
E, 2 


(a)2 (9-2 ()-4 (d)4 
Bir 3 2 x «1» 4 then ХЄз ө 
(a) [-3 $5] (b) ]-3 ›5[ (с)й-]-3›5[ (08-1-355| 


[26] In triangle ABC ›а= 4 cm. »b z 7 cm. › m (Z A) = 112° , then the number of triangles 


satisfy these conditions equals =e 
(a) 1 (9) 2 (c) 0 (d) infinite number. 


Gl In triangle ABC » m (4 A) : m(Z B): m (4 C) =2:3:4 ,АВ = 12 ст. » then the length 
ВЕД ascen cm. 


(а) 10 (b) 11 (c) 16 (d) 18 
7 nab _ 1 
B)mAABC: ELE = 
(a) cos (A + B) (b) cos C (c) sin (C + 90°) (d) cos (B + C) 


Essay questions 


Answer the following questions : 


6 
‚а. Lin 20-11 
Bring: Lin —777— 


Е Without using the calculator prove that : log; Е + log; E - log, i = log, 8 


Е Determine the type of the function f : f (Х) =X ? + sin X whether it is even » odd or otherwise. 


E Lim (хуз+5х2+ 1) 


шин 


а= 05) +07 -2х25к2х 2 =625 B 
ст. ^ ДАВС is isosceles. | Answers of school examinations 


— SKS) Чо о Фо 

Í First | Multiple choice questions | | (93) © (шо) [ШЇ] (12) (a) 

Me (GU) ow cya | — 0090 mw 080) 

(бш — (0) a wa MA о 09) Gd) 

(эйр pure. nom De 1200) о озш өө 

sin AADC 3 " — 99€ lost (ъз о 080) 
PSE ots азе ада — 56) аво 

cos b= юш ao aso ayw 000) | ЕД Essay questions | 
Li ans B. ^ am 32sin 75° sh = 32 sin 35° эс = 32 sin 70° QD (a) (22) (b) (23) (b) (24) (b) 
(д Ву+ т(/ Р) = 180° | Thearea of the triangle. (25) (с) (26) (a) (27) (a) (28) (a) 
ABCD is a cyclic quadrilateral. | 1 32sin 78° 32 sin 38% х 32 sin 70" Essay questions 


= 267 саг 
+ the perimeter of the triangle 
= 32 sin 75° + 32 sin 35° + 32 sin 707 = 79 em. 


2X40 Lim GC DOC x- 1 
*C.x-2 *—! 4Х-1)(Х42) 
(using long division) | * The range = [0 » =] 
эх * The function is 
x«i 3 decreasing in 

+ «0 [ and 
increising in JO eof 


y 0+6 Lim 
хер 


è 


+ The function is decreasing 
in }-= + Of and increasing 


in Josef 
n —— - Multiple choice questions 
Me Da Be a 
-)(Х-1 2х+1)= 50 
ENS Ns FESS = (5000 — (6 бо о 
(бф — Q9) aD 020) 


ам 50) asw 060) 
алш ай 090 006) 
apa enw 096) Q3» (24) (a) 
G5) Aw 090) 080) 


Essay questions 


1х-31=1х+11 


sx-3 00 0) 
—3- 1 (refused) 


nX-32X +1 


өгх-3--Х-1 


noel 


{+д-{(Х+з) gxet gas 
ЯП ^ 5353 ухи 
255760 

se 


хав 


Тх-5-2 
oen (fes) 
jen 


Essay questions | 
п 


* The range =È 


* f is increasing on È 


Lim (Хх 
IT C «ng 


(using long division) 


" 


ман 


Multiple choice questions 


Multiple choice questions 


З 5108.5 «log, 27—106 425 — log, 243 


=log, & + log, 5 + loz, 27—log, 


xS'x27 )=tog,4=2 


* The range 


+ f is increasing on R 


х?+5х-6_ pim qx 
xia 0305 gx 


+ f is decreasing in 
= +3] and 
increasing in 
B 


51 neither even nor odd. 


a А 
Lim Xx 
2—8 mx 
= Lim ХХ 
ХЭЭ Үзхээ, Е 
ань хоно бз) 
£97 2х+9:9 


exe (755+) 


3 


Multiple choice questions | 


цэ 
гэгээг Mea De Be Mea {MO Me We Me 
(5)09 (б (T) Ha (оу Фо о 026) (з (6c — (T) ва | (5009) фо (TI) — (80) 
(9) (с) (10) (b) an (d) 26) | (13) c) (04) (b) a5 (by (16) (d) (9)ib (10) (a) (1) (d) az | (9) (10) (a) G1) (b) (42) (b) 
азе asw — 050) — 9 Jane о о 000 аза ар 0540) ав |a» asw азо — 90 
ano о — 9G — 09 lane eao сю eaw аза) asa о BOW | то о бзш QU) 
en aw Be 090 los enw бою Оф De Wo со — 0900 | оры со озу | 080) 
бу AW ота) 080) оза eow 876) | 0800 JAH) eaw бо 080) 
3 10 


IEEE (Essay questions | 


* The range is [1 +f 


+ f is decreasing in ]-» + 
and increasing in ]2 › е]. 
* The function is neither 


even nor odd. 


[5есопа (Essay questions | 

ы] 

* The range = [0 +f 
+ f is decreasing in 

Х| эз and 
increasing in 
ps] 

* f is neither even 
nor odd. 


vlog, X log, (X+1)=1 


БЭЭР 
aD- 0-0 2 X=- 2 (refused) 
огХ=1 + $5.={1} 

(31 

Lim 

Нез 

(Dividing both numerator and denominator by Х? =X") 


4 
4-3 
+ 


ШТ {[Еггау ашвйолв) 
an 


У1х-3164 4-4sX-354 
А-15Х57 255. = 17] 
[i] 

vf O0-log 4-Х 24-х>0 

2 х<4 


л Domain of % |- = +4] 


a 
"w= 
#од= 517 

* The function gis 


decreasing on 


Jel 


and JI seo] 
* Its range = 


РУБ? 226605 С 
= 65 2x Bx 6 x cos 48° 
z6em 


Oo — (2060 Wm We 
(534) 6M — (DO (He 
OO aww aww ава 
ao aso asw ав 
Me Me Mea Me anw asa 090) Qo 
Hw (бе e а | (DOH Фо —— (00 Gne ezo 9 (бю 
Mo aya о до [EO (00 бо во озш об BNE бв 
aw asw asa aow |0929 о аә) (200) 
аты авы аә mw |090 ог 
eno озш ax) ew [APO AHO) ao вы 
оо о mo ав |200 BDH GH wwo 
(25) (b) (26) (a) (27) (b) (28) (е) 
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ЇГ | Multiple choice questions | 


(туф) (2309) (3) (4309. (53) 
(ву) о (8)(O о 090» 
аза) азе 036) 040) 0509 
(16) (а) ADA (8) UY) (20) Ы) 
ое) AVE (23) (с) (2890) (25б) 
(26) (4) (27) (е) (28) (с) 


200 


The range of p is R- {2} s g is decreasing 
on ]- 9 2[ + 234 


By dividing both of numerator and denominator 


by (xev?) 


ү{зхї-1зх+949 үх) 59 
А12Х-3159 952X-3«9 
М-852Х5121 4-3£Xx6 


5.8.=[-3 +6] 


Ele — (23 (322 (492 


(1)0 BDA (3) 0а) (4) (6) (5)6) 
(6) (CD) (8)9) (9309 0D 
(шуф) 020» 36) (40) (б) 
(16) (с) ADO (ёс) (9) (20) а) 
QD) оз (23)0) во 025) (а) 
(26) (а) (27) 6) (28%) 


ЕПП Essay questions | 


2 15-2 5 
54216 5-2(6 


ox+bes+276+5-276=10 


^. dog (х+1) = 1021 


* Domain of g= А 

*Range - R- [3] 

» Decreasing on ]- «= »2[ 
qs 


{2} 


* The function is neither 
even nor odd 


45-6 24 ву «08 


(0G) eo (3G (4() (59) 
(6)0) (7а) (8) а) (990) (0) (а) 
азе 24) 3) аба (bY 
аба) аза 86) (9 (208) 
(2л) (е) (22) () IA (24(4) Q5 
(26) Б) (Qn (28) (b) 


ЕТЕП Essay questions | 


х + X>0 
ХЭВЭЭР X 
e f decreasing x 1 

akso 
and increasing on [0 + =] 


By dividing both of numerator and denominator 


by x” 


1175022 
(GEG Multiple choice questions | 


Стуба) (26) (3) (а) (4) (53 0) 
(6)  (7)0) (BV) (9) (с) (10) (6) 
(nc) 02% 36) (14) (а) (15) (0) 
(16) (8) (17) а) (18) (ау 09% (20) (6) 
Qna) (22) (Ы) (23) (а) (24) (с) 025) (© 
(26) (с) Qni (28) (b) 


Е". i| Essay questions 
LU] 


. Lim 307-49. Lim 30-2002. үр 
€ -1 X«2 = +2) ~ 


+ The range = [0 + = 
* The function is neither even nor odd. 


* f is decreasing on ]- <= +0] and increasing on [0 » eof 


B 
f(X+1)-f (X-1)=24 


PETE 24 


2*21622* 


Ву dividing both of numerator and denominator. 


4+ 3 


hoi; 


(DO (2)@ (a Фо (536) 
(604) (7) (В) (9) AD) (е) 
ana) 020) (аз (14) (с) (15) (d) 
ава) (17) (а) (18) (4) (19) Б) (20) b) 
(21) (а) EDO (296) (2466) (25) (а) 
(26) (с) (27) (с) (28) (4) 


Essay questions | 
uu 


32! _4х3%+9=0 (Multiplying by 3) 


a3*-1x3*.27-0 5407-3) 0*-9-0 
“Х=1 


Axe 


за 


14 


а 

* The domain of f =B- {0} 
* The point of symmetry is (0 +0) 
* Ly. 
шэг 

+ The SS. = {4} 


axed 


B maim. 
е Эра) 
х - 


=Lin— X =} 
A 9 x(xene: * 
mor 


(2) not exist. 


[ мовог | [6] 
ИЗ мичре choice questions 


(а) (2) (3)b) 04) (0) (50) (е) 
(6). (7)() (8709 (9309) (10) (a 
ano) (02) 36) офф (050) 
ae) APAW 18) 0 0980) (Q0) 
(21) (а) Qna) (23) (а) 024) (4) (2510) 
Q6) (27) 4) QN 


ГИЙГ Essay questions 


* The range = [1 +=[ 
* The function is decreasing on ]-  »— 2[ and 
increasing on ]-2 8-4 


* The function neither even nor odd, 


: 
Lim „Ма 
хээ gx 3—43X- 


Multiple choice question: 
(а) (2) (3) (6) (4) (55) 
CG) (7090) (8)() (9) 09) (104 
ADD and) 360) (4) (50) 
(16) (е) 07) (18) (6) по) (бф 
Qn) (22) (а) (23) (с) (24) (а) (25)(4) 
Q6 Qna (28) (с) 


log, зу +5 log, 5+ log, 27 — log, 125 log, 243 
siog (3 «5°27 x 12 x) 


=log,4 


By dividing both numerator and denominator 


by x=]? 


Lim 


tata 


а 
* The range = [0 544 
> The function is 
decreasing 
on ]- of 
and increasing. 


on sel 


(2-282425 үүр хээ 
XX “xo X41 


188 мычрее choice questions 


(06D (DO Bw (430 
(бы (Туш) (8300 (эу) 
або 26) азмаз 046) 
(16) (а) ата аф (буф 
ол) 226) Ba 09) 
(26) (с) (QD 028) (е) 
Em Essay questions 
(| 


log, 54 log, 15 *log, $ 
= log, (84543 x $) = tog, 81 
2,3 = 4 log, 3-4 


* The function is 
increasing on 
its domain, 

* The function is neither 
even nor odd. 


(5) 0) 
(10) (9) 
(15) (4) 
(20) (4) 
(25) (в) 
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(0) (2)0) (зе (4) (8) 
бу) (7)(5) (8) (9) (4) (10) (с) 
аза) (зс) (30) (04) (5) 
(16) (Ы) ат (18) (а) (19) (а) (20)(0) 
Qn (22) (23) (Б) (24) (0) (25) (с) 
(26) (4) (27) (а) QW) 


а = questions 

a 

Josx -axr sN- =|x-2| 
р 


[0 sf 
* f is decreasing on |-> + 2[ and increasing on |2 +f 
а 
5 The function is : 
increasing on T. a La x 
КЕШИГИП 


5 The function is neither 
even nor odd. 


| П 
4193-06! 
The limit = 9 x SAAN! 


Mum n 
27 Х-44 (9х+16)- (16) 


-oxlxü6 = 9 
=9 кух (16) 1-4 


[ 4 1822: (2)1 (315 (4)15 


[possano] 
Multiple choice questions | 


(1309: Qe) (3) (4G (5% 
(бус) (7) (8)5) (9008) (10) (а) 
ayw 2) (36) 04) 050) 
По (вуъ (19) (4) (20) (9) 
(2114) EDO (23) (0) (24) (а) (25) (0) 
(26) (с) Qn (28) (а) 


| Second Еззау questions | 


38 х5) - tog, 125 
=log, 5° 3 


s f(-X) e CXP sin (X) =X" -sinx 
a f is neither even nor odd. 
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